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The economics “of vocational-technical educaticm programs versus the
effects of a lack of such programs is considered extensively in this work. -
Cosi-Effectiveness Studies of Vocational and Technical Education is designed to

alert researchers and directors of education-related programs uhke to.the issues

: sunounding this area. .
The author questions the validity of academic study as opposed to

vocatlonal technical study in terms of futuré earning power for whites and
nonwhités. He further relates problems in thls area to the length ' of
vosational-technical education programs. -

- The bibliography is subdivided into ‘four sections to allow the speclalist to o
peruse thoseé readings pertinent to his field.

The profession is indebted to Ernst W. Stromsdorfer, Indiana Universnty,
for, his scholarshlp in the preparation of this review and synthesis report.
Re"ognitlon is also due Michael E. Borus, Michigan State University, J. Robert

. “Warmbrod, The Ohio State University, und Robert C:-Young, The Center, for
 their critical review'of the manuscript prior to_final reyision and publication, |
David McCracken,  information specialist™ at The Center, coordmated the C

publlcatlon 3 development

..
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INTRODUCTION *

‘This study seeks a synthesis of the various approaches to improving the

~ analyiis of vocational education and related manpower training programs. This

will be an economic analysis since the programsin question are designed to

" . improve the efficiency of the United States labor force and increase the overall -

lexel of welfare or well-being in the most general sense of this term. However,
this study will also discuss the implications-of noneconomic benefits 10 these
programs as they relate to cost-benefit analysis. This study will achieve this
syr\thesisby mvestipungm current state of the art of economic evnluatron of

- these educational programs.’.

Both cost-benefit and cost-effectiveness studies ‘of vocational education
and related manpower programs will be summarized to determine the current

““state of the art” and to draw policy conclusions concerning the optimal level of I

investment in such programs. Likewise, the methodological literature will be
summarized. to serve as a reference point for judging the extant cost-benefit

“studies as well as to serve as a ‘general gurde to the conduct of such ture .‘ |
r _amlym

' While this study is intended’ for noneconormsts economic analysis and

' theory will be used. However, much of the methodology of cost-benefit analysis
< is refevant to any rigorous social scien.e so that, with appropriate development - °

"~ of ideas and economic concepts, the matenals covered should be of use to the
- interested noneconomist.

As in any survey’ of the hterature, this study draws very hcavrly on the

_*.works of others, and the present author has only s marginal claim to originality.
“~ In’ this regard, therefore,§ would like to express my apprecratlon to those
- numerous people an whose works I have felied.

Speciﬁcally, 1 would like to thank the editors of Socio-Economic Planm‘ng

... Sciences for permission to use sections of my jointly authored article, “Special
" Problems in the Economic Analysis of Human Resources,” in Chapter I. Thanks -

are duc to Einar Hardin and Michael E. Borus for permission to repreduce data

*from their study; Economic Beneyits and Costs of Retraining (L exington, Mass.:

Lwdngton Books, D.C. Heath and Co., 1971). Laure M. Sharp likewise gave

. permission to duplicate data from her study, Graduates of Vocational-Technical .
" Programs in Junior Colleges. Also, I would like to thank Gerald G. Somers for

" his permission to use part of my jointly authored artrcle in his book, Vocrmonal
K Educanon Today and Tomorrow ' .

o>
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Thanks ar.e-.especiall'& due to my former- colleagues, Jerome Moss of the -

University of Minnesota, Teh-wei Hu of the Pennsylvania State University and
Maw Lin Lee of the University of Missouri, who graciously consented to allow

. me to reprint or adapt from portions of our previously published articles.

" or ideas. .

© s "

Finally, parts of Chapter III are based on analysis previously shown in
Report of the Analysis Group, HEW Vocational Educa:..on Review Task Force.
" 1 would like to reaffirm that 1 alone am responsible for any remaiming
errors in this study, including any possible misinterpretations of authors’ works

©

' b_Emst' W. Stromsdorfer
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'Ior economic analysis of any program or action. This analysis can be part of a "~

- budgeting, or it may be performed withm its own narrower framework.’In either

* case wjt is quantitative analysis whose’ mtent is to provide a criterion or standard _
. for dectston-making 80 as to allocate in a rational and opttmal way a pven set of
" scarce resources among numerous competmg needs, -

. “optimum allocation’ of _resources. 1t is a_tool of analysis which assesses the
_ alternativé courses of action in order to help decision makers maximize the net .
benefit to society. The essence of this analysis lies in its ability to evaluate the -
. total value of beneﬁts against the total costs.

. _‘ Optnmum Alloution of Public Expendltum for Vocltnond Education

_ noneconoinic components, it is.possible to demonstrate the rule by which this

* - .economic efficiency—achieving the maximum output for a given set of inputs,
.- (2) immediate consumption and future consumption—the enjoyment of the

“""in’ the future due to ‘one’s. education, (3) equity—the realization of a more"

- socially-desirable values and behavior.

. THERATIONALE OF ECONOMIC ANALYSIS
- - OF EDUCATION AS AN INVESTMENT

.-

-1

Beneﬁt-cost analysts or cost-effectxveness analysis is simply a popular term s

larger - decision-making strategy, such -as systems analysis or of program

Thus, benefit-cost analysis is a techmque which concerns itself with the

A basic assumption in economicsisthat goods are scarce and that persons
prefer to have more goods rather than less. Therefore, it is generally desirable to
smploy resources in those uses which have the highest productivity. Given the
total amount of -resources available for public and private education;of all types,
it is relevant to determine the optimum allocation of expenditures on these
different programs.

hrqg'reﬂcal Criterion. Assuming that the goal of society is, pven its values
and objecﬁ\tes, to maximize its social welfare, which includes both economic and

wel fare may be maximized. Society has a variety of goals and objectives, some of .
which are complenicntary to each other and some of which are competitive. For
educational programs alone, there are several goals. These are the goals of (1)

process of education and the ability to achieve greater or more varied enjoyment ..
socially desirable distribution of wealth, and (4) socnahzatlon—the mculcatlon of

These goals.can be measured by appropmte mdices of output These - _
cutputs can be combined to  vepresent -an overall memure of welfare or =
satisfaction. Thus, we can specify a social welfare function either with respect to
the outputs of all social programs; including education, or we can specify a'more
restricted social welfare function which expresses ouly that part of social welfaze
affected by a patttcular set: of programs. : ,

a2
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Thus, the social welfare function can be written m the form -
T 1) W=w(g), 8. -8

' W_here W represents social welfare (or can be denoted as social benefits) and the
~g's represent the output of different social programs, The maximization of
function (1)is subject to the consmint of the social budget namely

2) B= E(ap clgi)

- Where. a, is the ﬁxed cost of the ith social program ci is the margmel cost of the
ith social program, and B is the total resources available to society.

.
‘188 °

3) w(gl gy ,gn) A[z (ai+c‘gl) B] o -

where, \ is the Lagmngun multlplier Difl'eremining thls expression with respect ,‘ a
‘togj,then: -

4) ;- Agi= =0

_follows that: .asi

where wj = OW s the margiml benefit of the ith program. From this it

B

M=o (i,jél.z,...,ﬁ)'

and also that:
6) MER N
I

A Thus, in equﬂibﬁum, 1) shown in equmon (5), the mnximiwion of. eochl - _
- .benefits is achieved if the natio of marginal benefit in this ‘example of two .

,govemment programs is equal to the ratio of the marginal cost of these

. progams; that is, the m. ginal benefit is proportional td the marginal cost.
. (Marginal means the incremental increase in total cost or benefit due to uddmg

one more unit of output to a program.) -
‘An_application of- this principle to the optimum allocation of public

A eXpendntures on vocational education versus say manpower development training .
. is to spend resources on each program to the ‘point where the marginal

benefit-marginil cost ratio of vocational education is equal to the marginal

 benefjt-marginal cost ratio of manpower development training. In other words,

other conditions being equal, such as the population of persons being served, if’

- ‘the ntio of marginal benefits to marginal costs of vocational education is higher

_ than that of manpower development tiaining, then the government should

increase its expenditures on vocational education up (o the point where the two

* ratios are equal. This can be done within a fixed budge! by shifting funds from

1 ~manpower training to vocational education or by expending any extra public
. funds on. ‘vocational edncation as |ddnioml funds become av:ileble More -

e

The Lagrangian multiplier is used to solve the maximization problem, thnt
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' explicity, the opﬁmum amountﬂf public expenditum for vocational educatnon

and manpower development training is at the point where ihies additional benefits__.
from an additicnal dollar spent on these two educatioml prolnml would bc
_equal

with the marginal costs of competing educational programs in order to discover
which among a set of alternatives is relatively more. desirable. That is, the
-additional benefits of adding one more unit of output (a student) must be .

~ -contrasted with the marginal or extra cost of that unit of output (a student).

Marginal cost-benefit cakculations are not mufficient, however, to make a,

. éonplete decision with respect to investing in socia) programs such as vocationsl -

education. In addition to the relative effectiveness of a program as measured by
marginal benefits and costs, it is often imporunt to know what the absolute:
level of effectiveness of a program is; that is, in the long run does the program
openate in the black. To make this determination of absolute effectiveness, a

. measure of average costs and benefits must be performed, for a program could )

be relatively more effective than some set of alternatives, yet it may not be

. covering its long run average costs. Such a condition will be reason for rejocting

the educationsl program if other non-efficiency goals do not intervene. Thus,

© average costs, that is, total cost ‘divided by the total units of output, must be
: compmd wlth lvmae benefits, total benefits divnded by. the total units of.

- FIGUIRE1 | :
IIYPOTIlETICAL BENEFIT-COST CURVE FOR THE VOCATIONAL:
' EDUCATIONPRWRAM
- -Beneﬁt-_-' '
2t e, - - —-—— Qutput Expansion -
’ e ‘ - Path of Program i
bl' _____ .
B
i, B
e l |
AR
- I
- al
L i
0 o o

This amlyds points out the necessity of contrasting the marﬁml beneﬁu .




output, And, the present value of net average beneﬁu (beneﬁts minus com)
should be zero or positive. -
.- A Diagmmmatic Exposition. These principles can, perhap:, be best
" illustrated by means of graphs. (See Glennan, 1969, L) Given that a decision is
- to be made on whether to spend an additiorial sum-of social resources on either
vocational educstion or manpower developmenftnhiﬂg,ﬁe problem :s to
choose ‘between the two. That is, which will yield the greater addition to.
benefits for the alloted addntioml resources? Figure 1 shows. the differcnce
between average costs and benefits and ‘marginal costs and benefits; Figure 2
" contrasts the marginal and average costs and beneﬁts of the two progums The
dinpame are hypothetical. -
' In Figure 1, assume the vocational education pro;tam is- opentmg lt a

. aveuge beneﬁt-cost mio s glven by-ol-- This ntio is lllO equal to the slo,)e of
~ theline segment oaj. o« o1

equal to cjcy. Then cyco represenis marnnal costs, the addition to total costs;”:
' and b) by represents mar;inal benefits, the increase in total benefits, due to the

mcrease incosts. The marginal beneﬁt-cost ratio is equil to bllb22 and slope or

the arc ajay.

‘ : FIGURE 2 S
: HYI’OTIIETICAL BENEFIT-COST/CURVES FOR VOCATIONAL.
EDUCATION AND MAMOWER DEVE ENT TRAINING PROGRAM

Beneflt : ° i »
' . " Vocational Edsication
' Output Expansion
b'z - - - — - = Path X
R ey o ~ Manpower Training
: 2 Output Expansion Path.
|
" b a
. 1
. |
bl |
o .
{
{
- ' .
0 B! ©2 ~ Cost

' level where total CcOosts are equal to ocy-and total beneﬁtl are equal tooby.The .

Suppose the program is expanded out to pount |2 by addm; resources n

|

- a




Thus, it can clearly be Jseen thot margiml and average costs and beneﬁts

and hence, their niior, usually differ, the drfference dependm; on the level of ,

i output. -

_average benefits are greater than average costs, as depicted in the graph. The next |

in ‘Figure 1, given that costs and benefits are meuured in the s same units

question: is to compare two yrogmm—vocatroml educmon and manpower

' developmem trainiig,

- higher averag‘ bene!it-cost rniio,

" 'beneﬁt-cost ratro of mmpower traimng, bl N

e :beneﬁt-cost ratio of vocatroml education, 16

- In Figure 2 at the current fundmg level of oc|, manpower tmming lm a- -

ob'y,

- oby %

‘average beneﬁt-colt mio of —- However, if we expmd both programs by the

ocp

ume amount of increased resources, cjc; the_incremenul or marginal -

b1bd’2
1c2”’
162

, i8 greater than the mnrginal

Thul since both progums are

covering their avmge costs, i.., each is operating in the black, the extra X

_ resources should be applied to the vocational education program and not to the
- manpower development training program in this hypothetical exampleé. To apply

- the extra resources, c¢jco, to.mianpower training rather than to vocatirnal

‘needed to achieve the estimates of costs and benefits to perform the analysis- .
above. This evaluative mode! should have several components. First, it should

~ model should determine which program and its output process is most efficient.

education would result in a smaller addition to total output. N
A Model Jor Cost-Beneﬁr S:uluaiion of & Program. An evaluative -model is

examine the nature of the output processes of competing programs which are
designed to fulfill a given set of objectives for a target population, Second, the

. As suggested above, this type of evaluation has several major characteristics.

. specification of objectives as well as an ill-conceived choice and constiuction of

First, it is qu=miiiative. There must be some estimate of costs and benefits.

Us,ualiy, but not necessarily, these costs 2ud benefits are expressed in monetary
terrrs, Second, the evaluation must be directly related to the specific purposes
* being served by the program. The appropriate specification of the objective or

set of objectives of the program is crucial to the evaluation. An improper

indices to measure the attainment of objectives will result in an invalid

‘evaluation of the prognm. Third, the benefit-cost evaluation must link benefits

“with costs. Treatment of either benefits or costs in isolation.cannot provide valid
- information in- making choices among social programs. Vocational education is

"not less efficient or less ‘desirable simply because it costs more, both on the -
average and in marg nal terms, to educate a student in a vocational program than.

- it does t0 educate hin in an scademic program in a'comprehemi've high school.

. . vocational. education or a similar social program in education should ‘have
.the following steps:

" In mmmary, an appropriste model tol evaluste any program within

: l) The" program obyectives or desired program outeomes must be speclﬁed

ihm does vocational education with an -
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2) The proésm or activities used to implement the program must be.
-specified. In economic terms, this means that the production function -
or production process must be specified whereby the output of any-

given activity is related to.a relevant set of inputs to that activity. _

3) A cost function or cost relationship based on the production fwcﬁom

" given for each activity must be specified.
* 4) A benefit function (s) must be specified based on an apptoprhte index
- or ntofhdlcudul.ndtomomn program outpuu L
5) Costs and benefits must be oompcnd

.hhomobiecﬂmudacmt ‘I‘lnobjocumofuodnlmlnndm |
“vovstional education must be made explicit. If objectives are stated in terms of
* allencompassing goods sich as “the improvement of happiness,” the program

cannot be evaluated since there is no way tomnumhawﬂwomu
“happiiices,” let alone define it with clarity.

Vocationl and technical education are, however, more efficiency oriented -
and lend themelves to a benefit-cost framework more readily than other types -
of education except manpower training. However, the objectives of vocational -

educstion are still multi-dimensional and the specification of s single functional

relationship which uniquely encompasees all of thess simultaneous objectives is
. extremely difficult and remains, as yet, to be done. It is for this reason that the
~ estimation of program benefits is generally so much more difficult than the

: _esthmtionofprmnmcom,althoqh as we shall see below, some of the relative

simplicity in the estimation of costs is more apparent than real, sincs coets and
benefits are simply two sides of the same coin. Costs ars negative benefits and

benefits are negative costs. mmmwwdﬁm.

altemtim of opportunities govemns the ‘Gonceptual identification of easch .
* Nevertheless, without a single indéx oﬂnmﬂh (lnd eom) to measure the
multiple dimension of objectives (and'both economic and non-economic costs),

.the practice has been to estimate a single dimension, such as earnings or wags
- rate per hour, and treat it ss an-index of the objective of “efficiency.” Thus,”
* wage rates or a similar unique messure implicitly ignores other dimensions of the
efficiency concept such as the reduction of unemployment or the potential -

increase in output due to increased labor mobility or job mtisfaction.

~ To continue, the output of vocational, mhﬂcdormmmhh(i
the acquisition of rertain behavioral capabilities. The objectives of these types of
education, whose fulfillment depends in a functionally related way on the

These objectives are:
1) Economic efﬂciency (hl)
:2) Conmumption (h3)

" 3)  Equity (i)
4) Socilization (b

acquhsition of these npabllties, luve been enumerated above but bear npuung E

1'h¢proyunob)ectim(Wfotwdfmotwell-bdn()unbeexpnnedu; . ‘

W wihy,hy,h3, hy)
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, A epeciﬁce’tron of the relative weights of each component of welfare, their :
" general functional forin;, that is, whether they are linearly or non-linearly related
to welfare, as well as knowledge of the interactions, complementarities and
conflicts among thein would complete the specification of this “objective
. function.” The next step would be to rnexlmize the total velue of this function,
. given one's limited résources. .
. " However, to repeat, the problem is that we do not have a unique index to
" - measure' W and, in fact, we do not even have 3 unique. index to measure the
‘components of W, such as hj or hy. Also since certain sspects of these objective -
- components are almost surely jointly created, that is, a given input
" simultaneously creates more than one type of output, the choice of an index to
- represent & component which is jointly detennhed with mother cnrnponent will .
: likelyrerult inlncrrorinncribingcoets LT

Production and Cost Functions. Cost functionr can be ertlmeted directly
‘from cost and output data without performing the intermediate step of ..
" specifying the production function, the process whereby the program produces

the desired output. However. without an understanding of the- production ,
. process, that is, the way in which program inputs are related to program outputs
~ and any interactions among the inputs, it is very difficult to estimate the impact
of a program. This is a critical stage in the evaluation process since as yet there is
- no widely accepted theory as to how vocational cepebllrtiee are impaited and
. what uriebler are criticd to the efﬁciency and etfectiveneu of the Ieeming
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. Therefore, the production procen is usually one which in puctice is
o rpecrﬁed through trial and error. by attempting to statistically “fit” various

N . empirical relationships. This ‘is unsatisfactory, howrver, since- the available

_independent variables which can serve as candidates to explain a given learning
process are limited only by the researcher’s ingenuity at generating edditioml
variables, as is demonstrated by more than one study discussed below. :

. However, leaving these problems aside, if educational administrators act 50 :
that they try to maximize a set of objectives ?f vocational education, then the
production procere can be rpeciﬁed I ) :

Y RAL X Xin)
where Y;is ecomplex index of output performance of vocational education for
 the ith student, and the Xj’s are the inputs used to produce the output of
] vocational educstion for the ith student. - - -
; : lfinputrctnbeexpmeedhmey termr,comcanthenbeexpreued
CE a function of the production process, as follows: Z; = {V;) where Z is total
. & coits, V is program enrollment, irtendefortbeimprolrunohglventype This
3 - cost funcﬁoncouldbeexpre-edhlhecrnrnonlmeerform,endnﬂubluoﬂrer
' than enroment could be added to the function to account for cost<influencing
factors whose effects one may wish to hold constant. The result of esiimating a
totdcoetfunctlonvillbeeneettmteofmﬂrdcoet—theextneottoftrmm
'oneadditiondrtudent. -
+ The Linkage of Costs and Benefits. If beneﬁturenonmoneury,thenfou
perticular program the achievement of 8’ target level ofpropun performnnee .

. .
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: _the lowest cost (both moneury and nonmonemy) idenuﬁes the desinble.
.- program. Or, a given cost can be set and that program which achieves the
" :‘greatest increment of improvement in output - performance is the desirable -

program. For situations where costs and benefits an! in monetary terms, the

-, general economic rule isto maxhgize the present value of net benciits. However,

~ . several investment: criteria exist to achieve this, such as the internal rate of
" return, the benefit-cost ratio, or net present value. In the real world, constraints
usually exiet which invalidate each of thele ctiterla toa degree Thm pmblems
- will be diaculnd below. . .

.The (:enenmy of the Model. Thh simple model outlinel the pneul :
approach one would take to evaluate the efficiency of vocational and technical -
education progiams. Given thst objectives dre clearly. specified and that ~
. . . pesiormance indices to mcasure ‘the achievement of ‘the objectives can be

_.""devised, then lternative projects to achieve the objectives can be investigated.
~ Input combinations between alternative projects will likely vary. Also, input
combinations can be varied within a given project. The effects of both types of -
- variation can be nioted on both output and input costs. Ideally, the combination -
of inputs for a given cost' which' will maximize a given type of output can be

discovered and overall educatioml efficiency can be improved

The . Specification md Messwement of Inputs. The lpeclﬁcatlon and
measurement of inputs into the process by which vocational capabilities are

imparicd to’ students sffer from the lack of a widely accepted theory of

learning. In the absence of an unambiguoualy acceptable theory, the problem-of .
specifying the input viriables becomes more compléx. There are, however, three .

broad classes of variables to consider, and, of course, thm are unknown

 interactions ‘among them.-These three sets of variables can be classified .

student inputs, educational process inputs, and socioeconamic

The educational process starts with students, each of whom differs with o
‘mpect to characteristics which affect his ability to learn at the time he enters .
. the particular vocational program. ' Students differ in relevant aptitudes, - .

achievement, motivation, and health which create variation in their ability to

learn. One must ld]lllt for ihe effects of then factors on mticlptted ptogum _
-outputs '
“The educmonal proism in ‘which the studenu arc enpled Im -

characteristics which provide thé learning experience: Students are encouraged

. to respond 'in particular ways, all under the guidance of an imtructor:-with

. certain characteristics. Finally, the activity takes place in panicular phylical and

psycho-social learning environments. '
" In addition to the student charactéristics and the specific educational

process which is to be evaluated, the act of learning is affected by other

experiences and conditions in the students’ environment which could influence
. the proper identification and measirement of net educational outcomes. These

experiences can- take pisce at any time after the educational process begins and

. before the outcome is measured. For example, students might take a variety of
-. other courses which differentially alter their sbility to learn the content of the
_ given educational process which is to be evaluated. Or, for instance, economic
condit:ons ~could alter the lVlillblllty of pamcular kinds of ;obi after

.~
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guduetion Of course, if one is able to ~t'ucture an expenmental mode] with a
. properly formed oontro] group, the hst set of inﬂuences may not be too senous
an obstacle.

"In summary, dozens of variables can be used to account for the three types
of influences noted above, and thus far, little conceptual guldance exists to
d:ctate their choice or their functional form. .

Specification’ and Measurement of - Educatlond Outputs. The general

dnfﬁculties involved in constructing a properly specified index of output have'.

- already been discussed. However, additional practical problems exist.

-~ A benefit can be defined as any result of the vocational education process
- that increases individual or social well-being or welfare. This increase in weifare
‘can be either economic or non-ecoriomic. With respect to economic welfare,

 benefits occur either directly by increasing prodv:tivity or indirectly by freeing -

resources for alternative vses. -With ‘respect to noneconomic welfare, the
educations’ broceu rewiits in an increased lew! of ntis&cuon for those
. participating in the edv.ational process.

, The problem c¢f selecting and weighting relevent output indices becomes .
even moic complex ‘when programs with varied mixes of “‘general” and
“vocational™ coraponents are compared. ' Typically the output indices chosen -

are appropriate to vocational objectives but slight the intended outputs of the
general education component; this raises serious questions about the validity of
the resultant program comparison. In a inore generalized sense, it epitomizes the
type of bias that can result from judginig any program on the basis of a narrowly

"conceived set of outputs, without regard for the program’s concomitant eﬂ'ect ,

(potitive or negative) upon other desirable outputs.
. Conceptual difficulties alwo . arise when the amount of - education is

considerzd as a relevant variable. When holding power o. amount of further -
education, for example, is utilized as a dependent variable, education is being ~
treated as an end in itself. In other instances, the education variable (like holding -
power) might be considered an independent variable, and its ultimate and actual

effect’ upon other outputs measured. The choice of treating the amount of

" education as a' dependent or independent variabie changes with the evaluation - -
_ context and rationale, but making the choice cannot be i;nored :

Finally, greater attention must be paid to the q)eciﬁcation end

meanirement of developmental outputs. The effect of educational processes ' |
" upon career patterns, as one illustration, thould be detenmned Londtudmal

data are therefore reqmred ' A . _ ».\,

. . [} ’ ) i
. . . L. \
\
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" Given that costs and benefif8have been successfully estimated there are

* two additional elementa to benefit-cost analysis: time and the interest rate used

to discount costs and benefits to their present value. Both the costs and benefits
of investment in vocational and other forms of education occur through time.

Different investment alternatives are likely to have differént time profiles. The
. purpose of discounting is to attich relative weights to these cost and benefit
time proﬂlet in order to wcount for the productivnty of investment end locill or -

1
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. private time preTetence (For further. dilcunion, see Prest and 'l’urvey, 1965, l
~Kckstein, 1961, I; Hirshleifer, 1960, 1: Solomon; 1959, 1)

: Discounting is theoretically justified for a number of reasoms. The ﬁm is .

. that the Tinterest rate_used in discounting represents the opportunity costof -

" investment funds; that is, invested wealth usually earns s positive rate of return.

- Thus, “Y" dollars inrvested today will yield ““Y + X” dollars at some time in the

" future due to . the productivity of the investment. Therefore, reversing the

- process, to relate this futwre income to its presesz value, one must discount the

future income stream to the present time when the. inmtment decision is being

contemplated. Second, future income is valued less than preeent income. People .~
have 2 positive time preference, that is, they dislike postponing consumption. -

(See Baumoi, 1961, 1, PP 410413, for a btief theoretlcd rationale of time
preference.) ‘

Investment Criterie. A variety of investment criteris is available to the

-~ education decision-maker. At the simplest level of analysis benefit differentials . .

and cost differentials can be estimated. The pay-back period can ‘also be

. estimated. The net expected present value, the benefit-cost ratio, and the
expected internal rate of return can be calculated. Under ceftainconditions,
" these last three measures are equivalent and provide the same guidance to
~ decision-making. The conditions are noted below lnd exceptlom to theee .
. conditions comprise the bulk of this discussion. '

The Comect Cviterion. There is 'considerable confusion over . whet

) J~—constitutes a “correct” investment criterion. This is due to the fact thet thereis ™

confusion between specification of the appropriate investment rule as distinct
from the criterion to achieve the goal of the rule. The appropriate investment
rule in benefit-cost analysis is to maximize- the net present value of benefits.

- Depending on the nature of constraints, any.of the last three criteria above may
achieve this rule. However, there are both practical and theoretical conditions

which either commonly exist or can be devised which demonstrate thist no single

‘investment decision criterion i theoretically comect for all investment
situations. (See Hirshleifer, 1958, I, pp. 329352, and Bailey, 1959, I, pp.
476-488.) This discussion concentrates on only three of the above criteria: the
" expected internal rate of retum, the expected net present velue, anid the -
. benefit-cost ratio, :
.. Cost end Benefit lxﬂ"emtﬂl, Cost and beneﬁt dlffemtids repteeent 'Y
necessary “but ‘incomplete stage of analysis. These differentials show the -
configuration of the data and provide the inputs to the proper (for-a given setof - -
" constraints) investment criterion. Alone they are not & useful guide to

decision-making, ' yet, one commonly pereeim misunderstanding of this fact.

For instance, 8 given education program A, costing X dollars more than an
" alternative education program B, is averred (by its advocates) to be of “*higher

quaiity” or (by -its detractors) to be ““too costly.” But “higher quality” or-“too

costly” - in what sense? Both these statements, taken by themseives, are

nor.sense in terms ofdleeﬂiciencyndeﬁecm-ofd\eprm Costsand.

* benefits must always be related to each other. :
; The Pay-Back Period. The pay beckpeﬂodnaimﬂenﬁooftotelcoeu,‘ _
C, to eonmntmmdbeneﬁt,b with the constant benefit measured overa.
'.gwen time unlt mehnemonthowyeer 'l'hns, b/C ecpanhepey-beckpeﬂod
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“~i=- .. The pay-back criterion suffers from a variety of conceptual flaws. First, it
ignores the fact that costs and benetits of competing investments are distribu‘ed -

- is unity or greater.’

This simple index relates costs and beneﬁts to each other and dlfferent programs -
_‘can be crudely judgec: as to their relative effectivcness. The criterion is to select

the investment with the shortest pr-beck period.

through time and have different time profiles. Education yields its benefits over
an entire lifetnme Discounting is necessary to make the different beneﬂt-coet
profiles commensurable. Second, the absolute size of net benefits betweer

the internal rateof- retum, the pay-back criter6n breaks down completely in

alternatives may differ but the use of the retzien?uo:cure this. Third, as with. . *

those cases where investment alternatives mutually exclusive. Thus, the .. -

_ pay-back period criterion has serious conceptual limitetionsuadeciion-mekhg _
~ tool; and is not highly recommended

" A Consideration -of Three ‘Criteria. The net expected present vilue'

criterion can be stated as follows: Given the appropriste interest rate by which -

to discount, one should sdopt any program for which the present value of the.

discounted stream of net benefits is greater than zero. Or if more than one

program has net discounted benefits greater than zero at. the _given nte.of .

interest, adopt the program with the highest present value of net benefits.

The benefit-cost ratio tells the decision-maker to invest in those programs -
for which the ratio of the present value of benefits to the prelent value of costs ;, o

The result of calcuietmg a rate of retum is a slmple percentage whnch can | .

be compared against that interest rate which reprerents an acceptable rate of

social or private investment return. Briefly defined, the internal rate of return is

that interest rate which makes the discounted value of costs equal to the
discounted value of benefits. (See Blaug, 1965, l,p 155)

- A (Critigrie of the Three Criteria. Much controversy exists over what .

‘constitutes the proper investment criterion. The discussion in the literature
centers around a critique of the present value and the internal rate of retum

. criteria. The benefit-cost ratio is not widely considered. This latter fact is
. - especially significant in light of federal government pnctice to employ the
benefit-cost ritic as an investment criterion.

", Many. writers argue tha! the pment value tule is most correct since it

automatically assures that the present value of benefits is at a maximum. As '

noted_previously, this position is taken because of a confusion- between what

_ identifies the correct\mximnnd as against the appropriate criterion to achieve
_ that maximand. However, to repeat, both the present value and internal rate of
It in the proper and identical investment decision given,

return criterion will re
‘that: capitas markets ate perfectly competitive, investment alternatives are not -
interdependent, all rele
“marginal adjustments ¢

benefit stzoam. (Blaug, 1965, I, p. 168.) _
In this context both are cosrect and neither is to be plefemd over the

" other. However, it is unlikely. thut thess conditions wil ever be met

ﬂ B

nt investment choices are completely divisible so that
' be .made, and all net returns are reinvested at the .
. original rate of return higher up to the end of the propct mth the longest
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. s:multaneously '!'ne re'il wo:ld unposes constmnts such \.‘m each of these rules
" -can, at times, give advice which will result in ‘the decision: maker’s pot”
"+ maximizing the present value. of net benefits. The following sections’ consider
. these constraints in. tum

C

'- ' Constmnts Which lnvnéqbte the Rate of I!enln Criterion - .o
Interdependem y. Where two programs are mutually exclusive, the use of -

the rate of return criterion breaks down. It is possible under this condition. of - o

" interdependency to invest in an activity which has a higher internal rate of return
. butlower present value than an alternative project, This criticism ' is quite relevant -

from the view of an individual contemplating an educational investment in him-
self. When an individual makes a decision that commits him to an educational’
process for a specified period of time, he eliminates all other educational actions
he may have taken for. the period which is mbvquently commltted In addition,
once he has undergone training during that sime period, that expanse of time is

irretrievably lost, Thus, if he decides to take training as a carpenter, he usually can- - -

not simultaneously take training as a psychiatrist. The two investments are mu- =~ .

tually exclusive and thus, interdepe.ident--taking one course of action affects the
ability to take the other course of action. In short, in this context one can think

of the human as a site or locus upon which, in general, only one type of training
‘or education can occur at a given point in time. Thus, educational or
! -occupational invesyments in specific human beings have the pnenl cluncteristic o
~ of being mutually exclusive.

This criticism of the internal rate of return .jgjm s bmdin; from the

bsocial standpoint but the relative magnitude of the consequences stemming from "

it are probably not as serious. For example, if the construction of a
comprehensive high school on one end of town proves tu be an economic
mistake, one can always construct an -area vocational-technical school on'a

. different site in another part of town. Or, an incorrect investment in Individual
- A does not preclude a correct investment decision to be made with respect to -

Individual B, since while one individual is not dmnble, a youp of indnvidulls'

 from society’s standpoint is divisible. .

Successive Cost Outlays. More than one cost outhy,occwrin; over time

. can result in. more than one rate of return beinf®estimated for the rame

benefit-cost stream. The same number of rates can exist as there are inflection
points where the cost stream swiiches to a benefit stream and vice versa. Nc, one

o these rates is necessarily correct.

From the private of individual standpoint the occurrence of multipl\\ cost

outlays. is a theoretical possibility due to the risk of unemployment. The '
individual can perceive at least part of the expenditure necessary to maintain _ .
~ him during periods of long-term cyclical unemployment_as costs incurred to

. maintain- his productive capacity in a’given skili. Thus,honnyluve a time -

stream of benefits and costs as appears in Fl;ure 3. Here, as many ss four
internal rates of return could exist. However, it is not likely that short-term
cyclical or sessonal unemployment would result in sny mmunble il
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mﬁ-. /INCOME STREAM OF AN INDIVIDUAL WI'I‘H MUL'"]DLE
Su s . COSTOUTLAYS -
. Net/ ) N . . [_a___,‘ - . .
. Benefit Vo
‘ or v, . L e " S
- Cost .~ | .5 o , | . o R

‘The unemployment example is sinulu from the standpomt of society.
Although one could argue -that' society-in any case is commitied to keeping
. "~ itsmembersalive, or at least a certain number of ‘them, in order to assure its own -

" “continuity, society may still incur differential .costs which “areuniquely
- associated with maintaining 4 given skill structure and level of ability. These .
costz shouldbe counted a8 necessary costs to assure the viebllity of the original

lkin level. . ' .

.

\ Findly, f(om both society s and ghe private or mdividual vnewpoint, if the o
. person had to reinvest in himeelf due to the fact that technological change had .
destroyed the economic relevance of his previous skill, this new investment cost - -

and the benefits ﬂowing from it lhould be treeted as an entlreiy new’benefit-cost

| “sequence.

_‘ Changing Rate of Intemt Inmtment in vocational education over time
“will likely change the distribution of income and hence, other things equal, will -
also” change the social opportunity cost:df invéstment funds which depends, in' -
. part,;* on the distribution of income. In ,

. return becomes - conceptually -jrrelevant since it does not reﬂect the changmg

this case, a uniqyely calculated rate of

social opportumty co:t rate o inveetment funds
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Oonstnints Which Innh&te the helent Value (kituion
Multiple Interest Rates. An individual may invest in himself by aling

4 \n g personal savings, borrowed funds, or by reddcing his current consumption. A

differént private interest rate may be relevant to each of these sources of funds.
- Assuming the individual did not use 'some weighted rate of intercit to regresent
the interest rates which apply to personal savings and borrowed funds plus the
rate of time preference he attaches to foregone consumption but instead chose
to discount the stream of costs and benefits of -different alternatives by each
rate, the ranking of alternatives at one rate may differ from the ranking of
alternatives at the others. i is then unclear as to which relatm nnking is the
correct one. . . ’

v . ’
Y °

- TABMLEI ' ’
~ CONSTRAINTS ON DECISION RULES
" Presnt Vaue - . lnnnd hteollm

[y

i. Different discount rates are | 1. Projects are mutually
used to evaluaté a set of lusive.

projects . with dissimilar Result A high rate of retury
time-benefit streams. - project muy be adopted
Result: leferent rankings which precludes the

"~ may occur for eack dmount possibility of maximizing net
rate. o present value, -

| 2. Discontinuities occur such 2 The market interest rav |,

/,

that project costs become | = varies over the life of the
.. large relevant to -current project. :
%relourcei Result: The single computed

“Result: Adoption of apven rate of return becomes
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groject on the basis of its
igher present vilue may
. preclude the adoption of two
or more smaller projects

summed present value

“project.
_3. ~ Budget constraints occur ’

the discontirivities constraint
and, agin, the likelihood
} - may be that failure to
- maximize pment n!ue will
occur. -

is larger than the origmal'

- Resulz: This is a variant ofl

- correct;.

conceptually - irrelevant -since

‘all time periods are treated on

a- par. This is the: most.

‘fundamental conceptual’

t;;lxlure of the rate of tetum'
e

More than one cost outlay- '
' occurs over time. 1

Result: a) Mumple mates of -
retum are computed no one

.of which is conceptually
b). Problems of .
‘mathematjcal estimation

_become extremely ’
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benefits. This again_may result in a switck in the differential rankings of .

- alternatives visa-vis “the different rates. The result will be that choice between
investment dmﬁmvmboeomhdeumhm lfoaut pts to enploy
-both rankings.
. A suggested nhuontothhnnchmpmblunhmlmﬂnnhcﬁonof
tlutlmemtmowhichmbnhmmntnluofﬂnutofdtomnﬁmdl”
-+ equal, mntothenmathecutdfpomhnbcmthuppmmu
- ranking, and hence, the appropriste investment. In:Figure 4, the present values
of education programs A and B are equal at sn interest rate of 1. If the social
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-time preference rate is always 1oss than 5, pethaps rater;

program A is slways grester than program B and program A should be chosen in
preference to B. But, if disagreement exists as to what is the proper social time
- preference rate; (for instance, “is its value totheleft or right of - l?"), thenonols
nobetteroffthmbcforo ledﬂemmmmlm ;
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S Budget Cbn:Mt The pment wvalue rule will sometimes prove to be.
= invalid - when -a -

budget-constraint_or__investment_-discontinuities face the
- decision-makér., If one follows the advice to invest first in that activity which has

the highest present -value, it may still be that some alternative combination of . |

" investments ‘will prove ‘possible, esch of which requires a smaller investment

qutlay but which, when taken together, yield a summed present value greater .. B

than the single larger investment. The proper strategy when budget constraints
or discontinuities occur, then, as long as the slternatives are not mutually

exclusive, is to exhaust thc budget by choosing the set of alternatives with the:

_highest internal rates of return. Thl: will actually maximize present value for the

~set of investments.
Such a constraint isa major problem from the standpoint of the individual
seeking to educate or otherwise invest in himself. As investors, ciudents have

—fimited-accen-to-investment sources. Also, students are relatively unproven in. - -

[}

the labor market 3o that there is a great deal of risk and uncertainty concerning
-~ the benefit stream of an investment in them. Capital markets are relatively

imperfect in the area of human resource investment due, in part, to the - -
" unwillingness of creditors to accept a person's own self as loan ‘collateral as well

-~ ‘as the quasiillegality of indenturing oneself.  The capital created by the
.investment in education is real, but it is embodied in and cannot be separated
from the human agent. It cannot be used as collateral in the same way that
physical capital can. It canriot be sold. HUl risk and liquidity premiums would

" have to_be charged in addition to the opportunity cost rate of capital if the

_ capital market were to make funds gerierally available to investors in this area.-

. (Becker, ‘1964, 1, p. 35.) Institutional constraints are such that these very high

interest rates are not.charged. Instead, lower rates are set and the pool of -

investment funds is rationed among those projects which qualify st the lower
interest rates. As a result, investment funds are not generally available to finance
one 's self-investment in education and similar human capital investment

.. Personal loans are made strictly ona peron’s repmenuuon that his actual
of txpected income stream and, hence, his expected capitil value, is of sufficient
size and certainty of being realized that e can pay back the loan Thus, in such
cases the loan is made on the basis of accepting the person’s expected capital
value as collateral, but this practice occurs normally after and not before the
person seeking the loan has created the capital value which is embodied in him.
In line with this, most student loans mace by banks are offered mainly as a
public service and are made on the basis of the parents’ expected income stream

~ and not on the basis of the great expeoutiom of the student seeking the loan.

' Hence, the individual is generally faced with investment budget constraints
which do not allow him perfect choice smong all possible investment

alternatives. He may have access to sufficient funds to contemplate tnaining asa

: carpenter butnot as an electromc: technician or as a medical doctor.
Investment budgets are also  constrained “from - the - mndpomt of

government, such as a school district, though disagreement exists as to the exact '.

nature and seriousness of this constraint. Legislative limits are set for specified
periods upon amounts to be spent by school districty and other governmental

units. Even thou;h new fuqu are voted for new budget penods and the budpt s

3
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periods oontinue through time, a ahort-run consttaint exists which cm be

repeated indefinitely .
-Only in the broadest sense does a comtuint exist for the economy s
. whole in this area_of education for it is difficult to .conceive of a given

investment which would be 50 large as to absorb a simiﬁcmt proportion of the '

_ grosd: national product

mnmmnu Mmmm ‘ .

The ne!ij;oott*ntlo has some of ‘the opentloml lhortcominp of both -
the expected net present valie sule and'the expected internal rate of return. Like
the expected net present value rule, its use wil cause problems if more than one.

interest rate is used -to discount. That is, the choice of the most efficient
mvestment alternative may switch. However, if budget constraints or

Tt

o

aacd o

of return, is pmferred over the -present .value criterion. Given the.interest rate -

used to discount, choice of those investments with the highest ratios will
maximize net present benefits. But, if investments are mutually exclusive, the
use of the benefit-cost ratio, as with the expected internal rate of return, may

‘give an incorrect result unless the returns from the investment are reinvested at
. an interest rate at least as high as that yielded by the next best alternative and at
~ least through that time period represented by the investment nltemltive having
_ the longest time profile of costs and benefits.
The resolution to the above switching problem under conditlon of - budget

constraint is to discount at cnly one interest rate. Note that this single rate is not

necessarily the social or private interest rate representing the. opportunity cost of -
capital. The proper rate is the highest marginal rate of return on that set of -
__investment projects which just exhausts the. investment budget. Then those
* * projects in the chosen- et which are discounted at this rate must have a pfesent
.. value of zero or greater. Any project with a present.value of less than zero when
discounted ai this marginal rate should be excluded. The method for finding the
* _investment set with the highest marginal rate of return is to discount the array of
" investment altetnatives at different interest rates until that set of investment
“alternatives is found which just exhsusts the investment budget. (See Hirshleifer,
© 1960, 1, Appendix to Chapter VII; also McKean, 1958, I, Chapters 5 and 7.) One
then choom the set with the highest rate. However, this technique can be
" cumbersome and impnctical if there are a large number of alternatives and
interdependency exists among them, With interdependency an extremely large

number of posible combinations of these. alternatives can éxist, all of which

must be tested. Such : dtuation it likely to occur in inmtments in hum.m '
beings.

It is importmt to note that -the bugpt oould oonoembly be ©

constrained that the number of investment ‘projects ‘would be insufficient to:

include those-which-would lower- the marginal rate-of return down to the-social - -
or private opportunity cost rate of capital. 1f the social rate is used ina situation
where it is less than the marginal internal rate of the contemplated set of -

investments, then the projects will likely be ndopted which wxll not mult in
maximizing net pment value - .

e
.
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. nate. of return. Second, even if there is
one may choose the wrong course ofnﬂon.unbscmﬂdenﬁmhmtdoofﬁn R B
- earning value of resources yielded by each project as well as the marketnte of .~ -

emponl shift of benefits of a given benefit stream can be

interest by which intert

r, Hirshleifer points out thatmnthhmle while 2 u-fulmd '
plumble $nc under conditions of capital mioniu or budget constraint, is not
strictly correct. Finst of all, the marginal ro,oct msy not have an unambiguous

unambiguous internal rate of return,

.. undertaken. (llmhleifer, 1960,1,p. 171) :
' -In summary, given the qunliﬁutiom above, when there is capital ntlonil.

(and this is 8 common situation for an individual contemplating istvestment ilr'-"ﬁ

himself), the benefit-cost ratio is the proper criterion for investment

S ~taking, since by choosingthe set of investments with the highest ratioshéwill "

thereiy maximize net present value. When there is no budget constraint, and for

society (not a governmental unit, including the- féde

tal government as a whole)

this is usually the case, adopting those ptojccts with the maxﬁmm net pment

vnlue is (he ptoper course of action.

" Both mngiml and lvmp com and benefits must be- estimmd The

ivehp benefit-cost ratio indicates the absolute level of perfonnlnce of 3 social -
program. The mu;innl _benefit-cost natio indlcatu

- performance of a social program.

Given that the average benefit-cost mlos of two oompcthl pro'm are |
both greater than unity, welfare will be maximized by shifting funds to that -
program with the higher marginal benefitcost ratio, untﬂ tho miol of the two -

oompet{n; programs are equal.

I.nacwnucnhaﬁonof‘lloddptw nquhilnmntc_~

the relative lml of

specification of objectives, a specification of desired outputs, appropriate indices

program.

to measure these outputs, and an appropriate model which specifies the manner
 in which program inputs create the desired program outputs. =
- A program cannot beevaluatedinmyemaencymbymwh.m :
- or benefits. separately. High costs imply neither a ““high quality” nor an
“expensive” program. Hl.h béncﬁts do not noeelmily i'nply ] wonhwhle '

The sppropriate inmtment decndon mle is to inmt in tlut social ptomm o
with the highest net present. capital value. Three different investment criteria -
exist to achieve this efficiency rule: the net present value rule, the internal nate of

return, and the benefit-cost ratio. Under sppropriate conditionl, all thres rules

yield the same result. However, the real world hnpom oomtninu whichin sny - -

|iven case, can mvnlidate any one of these criteria..

%




METIIODOI.DGK:AI. ISSUES IN THE ES'I' IMATION -
‘ ' OF COSTS AND IENEFITS '

Defitmon of Cost and Ieneﬁt

Costs are defined in-their- most general ENE a4 6pportumty cbsts ThTis, -
the cost of doing anything is the, value of the next best opportunity or

_ alternative which has to.be foregone because of the particular course ‘of action -
one has taken. Thus, in the most general terms, the cost for an individual io.
invest. in vocational or technical education is the cost of (1) not being able to
work simultaneously in the labor market or (2) the cost of foregone letsure or-

" (3) the inability to engage in production at home. '

- There is often ‘a confusion -in the literature since costs are sometimes
treated as being conceptually different when, in fact, what differs are the .
problems involved in measuring them. Thus, some writers will categorize
educational. costs into direct outlays, indirect outlays, opportunity

_.costs-meaning wages foregone-and capital costs. Yet, it has to be rememberéd
that-all costs’are opportunity costs and one d\ould not consider cost elements as
conceptually different simply because they may occuf at different points in
time, accrue to different individuals or groups, or take different instltutional

-forms such as wages or tuition.

©° " Benefits are just the reverse of costs. They are opportunittes pmed uas
result of engaging in some activity Thus, they can represent (1) increases in the .

" value of labor market production or activity or (2) increases in the value of
consumption or leisure or (3) increases in the value of non-market or home -
production, In short, they represent increases in the productivity of market md
non-market production and consumption. :

- To- avoid errors in underestimating or overemmnting costs and beneﬁts,

‘ they should ideally be measured in terms of utility lost and gained. Then, there
would be no confusion that the complex multiproduct.nature.of- educations]
investments were being crassly subsumed under money returns and costs alone. .

" Messurement of utility, however, is a counui of perfection. It cannot be done,

~ given the state of the art, And, in an imperfect world, it is improper to consider

- . money costs and benefits as measures of utility or even as good indices or proxies
* for it. Given the complex naturé of educational investment, both in terms of its

costs of benefits, it is best to simply indicate the components of costs or benefits

being measured and not claim wider validity for them as proxies of utility. ™s . - §
discussion brings us to.a general consideration of -the methodological-issues in——

- the measurement of costs and beriefits. In short, the measurement of costs is just
as difficult 3 the - .neasurement of benefits, md previous mtements by some -

. investigators concerning . the greater ease of con emmatnon are. bued ona. , :
limphmc conoept of cost. (See .ludy, 1969 l) o R ‘ ol
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A foray into the methodollgical issues mrroundmg the dlstinction of costs.: :

and benefits of investment in social programs designed to improve human
welfare brings a variety of basic conceptual problems to the fore. The best
summary discussion of these problems to date has been performed by Lester

Thurow - in his book Imvestment in Humen Capital. (See Thurow, 1970, I, -

especially Chapter 8.) The basic issu¢s he discussés can be outlined as follows:
~1)  Earnings’ tmximzltion versus utility maximization; - :
2)  Complementarity in production and consumption; -
3)  Joint costs of production, consumption and investment;

s e e mbe w es e = wwans

~4)~ Non-market production and consumption;

© §) ° Change in perferences due to the act of educating « Jor training; . '

~ 6) 7 Risk’ due to lumpiness of investments; and
D Complementarity, mbltituubilnty, and inseparability of human skills
and abilities, -

.. Thuarow lists sevénl other points, but these above are of most interest with
: reapect to investrnent in vocational and technical education or other training
. prograr/as since they impinge directly on the measurement of costs and benefits.

in addition to these points, one should consider
8) - Externality;

. 9) - Income redistribution effects as they mﬂuence the determmatlon of

: * costs and benefits;
. 10)  The influence of- unemp!oyment on the detemunatlon of costs and
’ benefits; and -

- 11)  The problem of the control group.
- Each point will be considered below with lpeCIﬁc reference to vocatioml

and technical education. And, where applicable, each point will be considered.

with respect to socul individual or govemmental eltimatnon of cmts and

_benefits, = o
- Earnings versus utility nwdmiution. Even though vocatioml and‘: E
technical education ais well as manpower training have a more immediate labor -
market orientation than do other forms of education, such as i liberal arts -

college education or the pursuit of genenl curriculum in high' xchool, it is

utility. One of the elements of utility -one gains besides earnings are direct
consumption benefits during the educational process itself as well s improved
possibility for the enhancement of consumption after education. If persons are
rational in their pursuit of utility or welfare maximization, they will gravitate to
those kinds of education and occupations which give them direct consumption

benefits along with increased eamings. This is the crux of the matter when

educators, economists lnd others. seek to evalum the dryee of “job
satisfaction” involved in career choice.

Of course, if all persons -are national, including those who punue the

- dangerous to evaluate the former types of " education. only_in_terms of eaminp :
" maximization. Earnings are only one of the elemeats which comprise one’s

college preparatory or general curriculum in high school, there is no necessary

Téingn after the fact to asume @ priori that vocational or technical students will

have greater job satisfaction than other types ‘of mdmu Pmumably, exch

' 22‘ . ‘. ' ".. N ". :31" ‘
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~—incommensurable:

tateﬁﬁhaﬂype—oﬁnitﬁntwhmhwﬂfmmmmtnxpected future
job satisfaction. - Thus, job satisfaction and other characteristics of a person’s -
post-training situation which are measures of psychic well-being and the degree

of consumption benefits being received on the job must be directly measured.
However, if different kinds of persons gravitate to differentprograms, there” -

remains the difficult task of establishing unambiguous scales to measure these
direct consumption and paychic benefits. Different elerhents may comprise the
consumption and receipt of psychic benefits by_different groups. Thus, even if
you ask the samé kind of question of these different groups, seemingly uniform

and consistent responses .may.. have entmly_different meamnp and _be

A

_ﬁ__-.»_.CompImn}dty in hoduction -and -Consumption.” Sifice one’s human
~ . capital is inseparable from oneself, in the act of producing one also consumes.

This occurs simultanéously and failure to account for this phenomenon can lead

to an incorrect measure of benefit. Other thingl equal, if a person dislikes his
job, one may tend to overestimste the benefit to the individusl person. However,
_if he likes his job a great deal, other things equal, one may tend to underestimate
the total benefit rece'ved. There is no reason, however, to assume that one type

of curriculum automatically has a greater over (or undet) e:timate of measured
benefits due to this phenomenon.

Joint Costs of Production, Conmmpdon and lnvestmenl Thus, ptoduction
and consumption on the job are joint due to the fact that any economic activity
based on human capital.can’t be separated from the human agent. Likewise, the -
investment -itself is joirit, producing both ‘production and consmmption
capabilities. This fact complicates the estimation of costs' considerably. An
excellent example of- this is the Job Corps. Here, participants engage in training
at residence centens. Théy smultaneoudy produce, consume and invest in-
themselves. Their maintenance costs support all three. of these activities
sinmltaneoully since the activities' are joint. Even tiiough society or the
participants’ families won’t have to maintain these participants, they would in
many cases. be maintained at lower levels were they not pmently in the Job
Corps. Thus, the question becomes, why isn’t any measured incremse in

- consumption treated as a social benefit of the progrmin? Or, should it be.treated .
a3 a transfer—a. bevefit received for which no reciprocnl service or- benefit. is
~ rendered—and hence not counted as a social gain?

- Bt even if one agrees from_the consumption mndpoint to treat the
increued level of maintenance ss a transfer, the higher level of nutrition, medical

- services, clothing, and the like, should contribute simultaneomly to increased

production in’ the Job Corps Center uwdluunptoveluminlwhﬂe in theCen- _
ter. How can one sort out the inmediste consumption component from the in- -
vestment compdnent of the higher level of maintenance? Asuredly, the higher
_ level of maintenance is not all transfer payment. But; sirice the three actMtie-’
- are a joint output of maintenance, they cannot be npnmed out.

Similar kinds of problems exist with cooperative vocational education. The .

work component of a coop. program is jointly production, consumption and
_ investment.-Is the: ¢ wage, rate.the student receives a ‘measure of the student’s :
productimy net u( his on-the-iob tnining or mmtment? Economic theory S




e .. would arjue that it is not likely to be completely net of the on-the-job tnimng
o - ’ costs—thatis, the student will not pay for all of his on-the:job training costs via a
reduction in his wage rate. To the extent that a coop student will have a job with'
components that are peculiar to the firm’s own operations, we could expect the "~ -
firm to pay this cost to cover this fim’s specific corponent of the job. ~ 3 - R , ,
However, to cut down tumnover and loss of his investment in the student, the ~ ¥ -« '
employer is likely to share both the costs and the returns to the firm:specific : ‘
* training component of this job with the coop student. Conceptually, these cost:
- R “and benefit components should be separated out; but this is often difficult to do.
) . ‘ " . No one, to date, has attempted an empirical resolution of this issue. The
oo b ——— jointness of these activities renders a sepanation most difficult from an empirical -
- .standpomt._(&oblenl -of pronating-joint- costs will-be- diacuaaed further- below D

Non -Market Pmducuon and Comumprion. Non-market ptoducti% and i 6’
consumption is a major consideration in any complete evaluation A '
effectiveness of vocational and technical education or manpower trining.
~ Obviously, persons trained in vocational and technical skills, such as electricians,
.auto mechanics, engineers and the like, are in the position to provide -
. considerable non-market: production for themselves since the skills themselves
... are in the high areas of demand: craftsmen and semi-technical, and professional,
- . This production: should be imputed as a return to the education, but asyet, no : , SRR
.effort to do so has been made in benefitcost or cost-effectiveness studies. L .
Likewise, women who have leamed vocational skilis may be in a position to 3 : ot
" provide higher valued services as housewives than those with no.such tuining. 2 JN C :
~ With respect to the ghettoized, poor, and other disadvantaged groups, courses in
- home economics and consumer education may yield very high- non-market : . ) ot
. tetumns if the assertions concerning the instability and lack of parental guidance - g B
. and know-how to’ ptonnde homemaking and econonuc skills amon; poor families - 8 :
is tme : . -

n®

C'hange in heferencea. It is dlfﬁcult enough to evaauate conaunptlon

benefits when one assumes_that a_person’s tastes and preferences stay thesame, .
, . thus asunng that the relative weights one attaches to a benefit or cost do not
weeeissengo- - change, However, the purpose of education, including vocational and technical
' T ~ education, is 10 change a person’s preferences, tastes and attitudes. Several
4 points are of concemn here. (See Wisernan, 1965, 1) .~
, Fmt since it can be assumed that education changes tastes and
" preferences, the value and weights—that is, relative prices one will put on
consumption, home production and leisure activities before one undergoea an 3 .
education program is likely to be_different from the on_on ‘ . 4 ..
these economic activities afrer one has completed his education. Wlnch let of 3 :
valuations or prices is the correct one? Should we add or deduct any differences & .,
.in valuation between the wo periods? Should only the valuation and prices after o
- the educational process be considered even thoud\ the valuation and pticea were
 created by the education process itself? - _ Lo e
Next, tiris change in tastesand prefe:enceamy alter oneat-te forlelmre ' R
work, and invertment in education. Persons with higher levels of education e
generally work ionget hours so the margiml value of Ieiaure-time my behidtet

24‘ . o : 33[
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for tlns type of person ln ‘any case, if work1e|sure-mvestment preferences

change,tlus will chnnge the measurement of opportunity cosis ar ~ell as benefits.
"Risk and Lumpy Invesiments. Human life is finite. Investments in human

capntal often extend over longer periods of time than investments in physical '
capital. And, persons cannot ordinarily train for more than one occupation or’
- occupational set at a time. If a mistake is made—that is, one takes training in a

skill which proves incompatible with one’s. needs or which has its demand

- eliminated by changing techno!ogy or tastes. or competmon, then, there may be

very little time left to recoup one’s losses or to retrain in a new occupation area,
The only meaningful alternative, as with many.older displaced Appalachian coal
miners, for instance, may be to drop out of the labor force altogether
_ Two observations 'on vocational and technical education and'manpower
training are pertinent at this point.
First, while it is conceptually reasonable to train for the job of
tomorrow,” our manpower forecasting techniques are not accurate enoug’s to

permit this type of educational strategy. Hence, the focus on quick job
placement and training-relatedness is a proper one in vocatnonal education even |
- though to date, indices to measure training relatedness are: still too crude to be
- of much assistance in guiding investment decnsions in the area of orcupational

training.
Second, gven the ﬂexlbihty of manpower training and the general short

. duration of such training, the gestation period of this investment‘stmtegy is .
_ relatively short and hence the opportunity costs, especially due to the risk of

making a mistake in occupationa! choice, zie relatively low so that manpower

* training has the ﬂexnbnhty to overcome the general lumpiness of human mpntal

investment,

. Next, thn' Iumpmess of human capital argues for a shortening of Yhe

gestation period whenever possible. There is no ironclad reason, after all, why
high school must last four calendar years or why summer vacations must occur.

Thus, the relative cost- position of vocational and technical education canm -
. improve.vis-a-vis-its ‘close competing substitutes, such as the general or college -

., prepanatory program, if efforts are madé to shorten the training periods. In this

. regard, lso, _ cooperative . vocational education may have a relative cost

"advantage over other types of education including straight vocational;sirice
" opportunity costs of foregone wages are less, the students often work and a

~ school all year round, and job placement may be more quickly achieved.
In short, while secondlry vocational an< technical education genenlly cost:

more than the. general or college prepanatory curriculums, this cost differential
can be narrowed sigmﬁcantly by appropriate educational planning. Since
foregone wages are a major cost of education even at the high school level, coop

- programs-and-programs designed to shorten the calendar time in~school mly.'

‘represent appropriate ‘educational stmegies
-Complementarity, Substitutability, and Inseparability of Skills. Thns

-phenomenon arises from the fact mentioned eadier that it is impossible to

separate one’s human capital fromp his person. As a corollary, it is difficult to
“estimate the separate’ net effects of different kinds ‘of human capital
simultaneously embodied in the human agent and - theteby determine the




* contribution of each to ‘one’s earnings or welfare. This problem is especially

26 . : .

significant in the area of vocational and technical ecucation due to the presence
of on-the-job training. It is important to measure thecontribution of one's
general education courses, his vocational courses and, since we are usually

discussing a followup period of employment, his on-the-job training in order to .

make appropriate judgnents as to the optimum relative mix of cach kind of
training. The problem is further compounded by the fact that much on-the-job

. training is informal rather than formal. It is.possible to sort out these separate

effects statistically, but the average effects of the investmient clements are
difficult to estimate with any precision where they interact jointly. Jacob Mincer

. (1962,1) did estimate the amount of on-the-job training costs by essentially -
: workmg backwards from estimated rate of return differentials between groups

with different amounts of education. His methodology is useful where direct

‘measurement of on-thejob training is not possible. However, studies using

interview data can collect the necessary information on wage differentials among

. skill levels within the same occupation to. arrive at cost estimates and time spent
. in on-the-job training. Such cost and timne estimates can then be entered
.a propnately in a regression modeI to .control’ for the effects of on- the-job

tfaining.

&

Finally, cooperative training carries with it the same measurement
problem. Namely, how muchof the measured benefit is due each to the general,
vocational and work expericnce components of the educational program? These
separate costs and effects should be identified in order to make decisions as to
the optimal mix among them i in the trammg strategy. .

Externality. An externallty is an economic effect caused 'bv an econornic

agent which bestows economic costs or benefits on secondary parties. The

secondary party has no control over the recelpt of these costs or benefits, but
-they influence his own economic behavior in positive or negative ways. On the

other har:d, the individual creating the externality is indifferent with respect to

~ whom or where the cost or benefit finally resides. By its.very nature, the
“externality cannot be priced and hence, rationed among possible recipients. Asa

result, the creator of the externality is indifferent to its existence, and the fact
that he may be creating costs or benefits elsewhere in the economy Jues not
enter into his own investment decisron

The - standard example of an extemallty is air pollution. In the area of
vocational or technical education, an example would be the existence of
complementarity between a given skilled technician an the remaining members
of a research team such that the technician’s productiv'ty raised or reduced the
productivity of the remaining members of ‘the team. To the extent that the

othermembers’ productivity rose (fell); their wage rates would - rise (fall), but -

there would be no way that  the technician could request.(or be charged) a =

portion of the other parties’ gain- (or loss) in wages due to his role as a team
member. To some extent, the entrepreneur who brought the research team
together would capte::ze . these external benefits. His role is to internalize them
within the company..But he captures the beneﬁﬂnd not the worker, whose
actrvrty results in the external beneﬁt o sp
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. With respect to a given skill, such externalities should be accounted for in
any complete accounting of costs and benefits, but this is difficult to do for
several reasons. First, becausc there is no market mechanism (though one could
often be established) to price and ration these benefits, their quantities and
recipients are indeterminant. As a corollary, the very pervasiveness of
externalities makes many of them take on the characteristic of a pure public

.good, so that in- the case of a benefit, the consumption of this externality by one

individual does not deny the use of any part of that benefit by other individuals.
Since the externality is not rationed and snce different persons weigh the value
of it to them differently, in the absence of prices, one simply cannot estimate

£
g;

the total quantity of benefit bestowed on mdrvrduals or society.

‘In addition, it is difficult to identify externalities and a-real possibility for
double counting and, hence, overestimating costs or benefits exists. For instance,
Burton Weisbrod (1964, L.) lists socially desirable attitudes and behavior as an
external nonmonetary benefit of education. Is this really an externality or just a
direct noneconomic benefit of socialization? It is, in part, both. My socially
appropriate behavior will' yreld direct economic and psychic returns to me. To
the extent that my behavior is appropriate and predictable, other individuals

Jbenefit from a more stable, predrctable environment. Due to my behavjor, their

level of security and happmurs will rise as well as their wage rate or earniigs, yet
they will not compensate me for this improvement in their well-being. For
society, part of the externality, then, is directly measured by, the second parties’
increased earnings, but how much? Of course, the rise in happiness eludes

~measurement at this state of the art,

In the recent past, education has hada good press partly due to presumed
large extemal benefits. The extent of these benefits of course is unknown, since

- they are, by their nature, unmeasurable in most cases given existing economic

institutions and market structures. Recently, however, the presumed large

: . external benefits to educatios, especially post-secondary education, are being

vrgorously challenged in the literature. (See Hansen and Wersbrod 1969,1 )

Income Redrsmbuuon. Income distribution changes present a major
problem in the estimation of.the benefits and costs to an educational program
The issue is as follows: A given benefit-cost analysrs miist take as a given or
coistant the distribution of ‘income before a given educational program is
implemented since the distribution of income is a major determmant of prices,
wages, interest rates and rents. However, the very purpose of educational
programs, mcludmg vocational and manpower training programs, is to alter the

. distribution of income in favor of some target population, such as youth, the

disadvantaged, blacks, or Appalachian "coal miners. Thus, relative prices will
change if the program has any noticeable impact at all, and the problem becomes
one of choosing which set of prices to use in evaluating the investinent value of
the program. The before and after states are non-comparable, especially if the
program is a large one, such asa nationwide expansion of cooperative vocational
education, area vocational-technical schools, or two-year community nr

- post-secondary technical schools. Thus, the logrcal basrs on which to make the

investment judgment is lost.
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A less serious problem is the dlrect mcome tedistnbution effects whichcan .
~occur a8 a result of a gven educational program, Thus, an_area
“vocational-technical school may flood alabor market with welders to thc extent
" that the increase in supply reduces the wage rate of the existing joumeymen
welders in the market. This represents a capital loss to the existing j Joumeymen :
welders who undertook the expenses of their training ﬁpdet-themmption of
receiving the higher wige rate necessary to yield them a profitable ute‘of return.
on their investment. An awareness of the impact of vocational programs on the
supply of skills results in craft unions not taking kindly to the attempts of public . -
.education officials to expand their apprenticeship programs ormhg_r_wile train -
Heservmg groups, s, such™ as blacks, in their skill areas.. : )

The Problem of Unemployment, Concems suich as the abwe exist. eve{
. - when _ there is full employment in ‘the economy. When cylical or. déficient’
i 7. demand employment exists, the problem is compounded mainly- because the
S lmphcatnons of income redistribution become so much more direct. In situations
) ~ of less than full employment due to deficient aggregate demand, thefe is always
Lo the very strong possibility that a retrained worker from a manpower program
will simply displace an equally deserving worker who is not ormally trained.
Here, .the concern is not only one of income redistribution,’but oneof the ,
' - teahzatlon that there ma'y be no net increase in national product while valuable
£ resources have been expended, thus resulting in a net loss for eociety and a gain
e for one group of individuals that may not even totaily offset thc iosses in welfare
' of the displaced group. (See Borus, 1966, 1, where he terms this phenomenon.
- the ““displacement effect. *) Of course, even "under full employment, if there is
income re bution due to a program,one can, strictly speaking, make no .
- judgment as t© whether social welfare has improved because of the change in the
structure of relative prices and the .theoretical inability to make interpersonal
* comparisons among people concerning their relative losses or gains of utility due
. to the change. Where, then, does this leave us? Possible income redistribution /.
- effects should be taken account of and measured. To date.no beneﬁt-coet etudy

~ does much more thin provide lip service to this issue.
- The existence of less than full employment compounds the: measufement
_ problems of benefit<ost analysis in other ways, For instance, as the level of
unemployment as well as its distribution among occupational classes changes,
the value of the embodied human cipital represented by these acquired skills
“among ‘occupational groups changes.-Fv®, no unique capital value for a given
*skill exists. The expected capital value fluctuates for reasons independent of any

fundamental underlying demand Tor¢he,skill.

. . The question is, should one allow his measures of the value of human .
: capital created by an educational program reflect the ‘phenomenon of cyclical
& unemployment" From a private standpoint, earmnp benefits as well as forelone
earnings should reflect unemployment experience. However, it is not certain that -
- this type of adjustment should be made for an estimstion of social benefits or
" social opportunity costs.. For ‘the social case, one wishes to-know what
“alternatives were foregone in a real sense-what society could have produced. A’
;- " moment’s reflection will indicate the arbitrariness of making an adjustment for -
4 unemployment for eoacty when you try to estimate social oppottnnity costs of
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B j impties that the person’s entire earnings be ascribed to the benefits of the training

- armrrnent is that the trarnee ‘had no economic alternatives before him. In the

R 'do wlt'r the education:1 policy . ,

[ . unemployment because his productivity is less than the wage rate at whichhe js

// nnrgnal unit of labor times the price of the marginal unit of labor’s output) is- o

education in, say, 1932 as opposed .to l944 (See Bowman, 1966, p. 431, 1;.
Haveman and Krutilla, 1967,1.) Fiscal and monetary techniques exist for the use C . o
of, governmgent™to control the level of .employment. A given educationsl . = - J

.investment should not be made to reflect the vagaries of a price level or income - E
nd employment policy whose social and polittcal tmpetus may have nothing to i

An additional issue is linked wtth the unemployment problem With' tl\e

‘existence of unemployment the question arises as to which is a better measure -

of p{oductrvtty-wage rates or earnings? It ig contended thit wage rates are less
,hkely to reflect the vapriea of unemployment and, herce, do not penalize

- educational propama ‘due to the effects of fiscal and monetary policies which

are irrelevant to the purposes of ~ducation. In short, wage rates are a more stable - -
measure of thé productivity of educational investment than .are earnings in an \
en.vironment of cyclical unemployment. Yet, to the extent tit wages are -, .
/ ﬂexrble downward (and this is only alightly), they, too, will reflect the impactof
unemployment. To the extent that they are not flexible downward, the validity
of wages'as measures of productivity is brought into ‘question. Thus, the use of ‘
earnings becomes moré meaningful asa measure of relative productivity in labor 2 ‘ ‘ A
markets chpracterlzed by sticky wapesand structural unemployment. In such Q. L .
-markets a penon may undergo continuing cycles . of employment - ‘and. ¢ C- :

" hired. Once it becomes _apparent to the employer that a man’s productivity is
- “less than his wage rate, he is laid off. Manpowet retraining can serve toincreaséa
, -person's productlvrty up to the point where it equals the going wage rate. When )
/. this retrsined person is compared against a comparable person in a contro} -
. group, no difference in wage rates may be discerned, but the trainee will . -
experience more stable. employment and higher earnings. It would be incorrect o ‘
to argue in such a case, an do Earl D. Main (1968, 111) and David Sewell (1969, 5 IO
"), that there are no neeesaary beneﬁts to the traimng program smcewage rates o
have not risen.” : . ‘

" -+ In line with tlus general problem of unemployment is the problem of @
- ‘estimating - the costs of foregone wages in a labor nnrket ‘where structural ¥
unemployment exists, . '

./ “If unemployment isf:ompletely structural, there are no opportumty costs il I
" during the training process. The worker cannot perform the existing jobs ot all 4
\y‘thout the retraining. Likewise, once he is retnained, the structural sssumption . | -

prognm. However, as an empirical matter, it is difficult to accept these
assumptions ‘Which ascribe no opportunity costs during tnining and treats the
. total amount’ of earnings after training as. a benefit, In the first case, the

extreme, this' implies tha’ his marginal revenue product (productivity of a

zerg. Next;by counting the entire wage bill as a benefit, one is JAssuming that the
trmnee s marginal revenue product was zero at the time he entered training and
the probabilrty ot‘ untramed workera fllmg that jcb slot was zero. :

L2 . . . . - )
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, However, the evidence in all these retraining studies is that trainees did
forego earnings since members, of a control ‘group had eamings daring the
training period. Members of the control group got jobs in the same areasas -
trainces Thus, a zero probability of employment in these jobs by both the
trainee and the control group does not exist. Therefore, it. is incorrect to treat
the entire post-training wage as 2 benefit, or opportunity costs during retraining
as zero. The reason is that no market is ever completei’y domrmted by structural
unemployment. © . . . ‘ _

In short, a person’s expected earmngs are almost never zero mn at high
“lewels of cyclical unemployment. Also, it is almost never the case that
R structural unemployment exists. Unemployment will ususlly be a mixture o he
two types~a mixture which cannot be theotetically or empirically untangled.

But what if there are high levels of cyclical unemployment? If a' worker

begins retraining, he is eliminated for a time from the labor market. The -
_ probability. that remaining unempioyed workers may now become employed is
at least the sin.> and may riow be higher, since’the supply of labor in the market
is reduced. If the probability that rerhaining workers in the labor force will be
employed increases such that the zero likelihood of employment by the worker

being retrained is exactly compensated for, then no social opportunity costs -

exist in terms of foregone earnings. There has simply been an income
- redistribution. However, private. opportunity costs do exist for the worker being
retrained since a positive expectation of employment now_becomes zero during
the trammg process.. This is the “vacuum effect” of Borus (1966, lh) o

l’ractrcal Issues and Sugertrons in the Mmurement of Coutl and Beneﬁts

. Identification of Costs under Conditions of Matchmg Grants. The
Vocational Education. Act of 1963 ‘andits Amendments as well as such
© 7 manpower acts as the Economic Opportunity Act set up conditions whereby the
. receipt of federal funds is contingent on the establishment of matching slures or
' _ partiul cost sharing by the grant recipient.

' o "Two broad probiems exist when one attempts to measure the social costs ‘
-2+ of the Neighborhood Youth Corps (NYC) program, vocational education or
. similar social legislation involving federal-local cost sharing provisions. The first -
deals with the problem of measuring the social value of the sponsor share when - -
the social ‘program may be only- partially funded by federal monies. The second
problem deals with federal reimbursement of the sponsor for the use of certain

sponsor facilities. These are common issues in any matching grant case.

The Sponsor Share. The federal expenditure represents an actual outlay
for the federl government and is a cosi to the federal government. Howevt ;-
from the standpoint of social economic cost, there is some quéstion as to the

. validity-and accuracy of the cost measure of the sponsor share. There are three
problems involved here,

1)  Fint, if the cponsor often a school district, has excess physlcal

the sponsor for using this excess capacity is zero up to the Iimrt of the
desrgned capaclty o - 7 .

RN

capacity, the -use of which is restricted to the- school district, the cost'to
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2) Second if this restrrcted sponsor lnput such asa school building, is
used to srmultaneously produce both a sponsor output and an NYC
output, the margial cost of using that rnput for the NYC project is zero
Up to the limit of the designed capacity. -

3) l‘ina!ly, even when there ‘are no joint inputs or- excess capacrty,
many of the inputs to the NYC program do not_have market prices
sor that the prices of these-inputs must be dstinfated or “shadow priced ?

The combined result of these three factdrs is likely to be"an overstaterent -

- of true total costs to the combined government units (sponsor plus. federal) as
~ well as an overstatement of total social costs. Shadow pricing or pnce estimation -

and the joint cost problem are drscussed below

Fedeml Reimbursemenit Jor Sponsor Inpurs An issue separate from the 10

- percent sponsor share concems the federal reimbursement of the sponsor for use
-, of certain sponsor inputs, such as building space. Again, the three issués of

possible excess capacrly, joint outputs, and shadow pricing arise.
. ..The problem is made more complex because cost to the federal ..
govcmment is not necessarily the same as cost to the sponsor\A rental payment .
to a sponsor can be an overestimate of the true cost to the sponsor even though.

it might cost the federal government more to rent the same facilities'on the open
market. For instance, if a school system has excess classroom capacity, the

© - marginal or extra cost uf using that excess capacity i zero up to the limit of

designed capacity, as indicated above. If the federal government does'not have
access to that excess capacity, it must pay rent . the market for comparable '
space. Thus, the aiternative cost to the feden! government )usuﬁes the payment
of a rent. to the school system, even though the true marginal cost to the sch l
system may be less than that rent. As long as the federal government pays- the
school system less or nomore than it would have to pay in the market, then this

_payment is rational from the standpoint of the federal'government. To the
extent that the school system has excess capacity, it receives a windfall gain. In

" fact, since the federal government has not rented in the market but has rented
. from the school district, then, if excess capacity exisfs in the school drstrrct some

* or part of the rental payment is a transfer payment and not a social cost.! Thus,

" it is-reasonadle to assume that total federal costs may also overstate this portion

of the social cost of the program. The same result would arisé if the federal

.govemment reimbursed a sponsor for the use of a joint input which was being
-_employed to .produce ‘sponsor output not associated with the educauonal

program in question as well as to produce the program output rtself _
Shadow Pricing.. Bven though the sponsor may be’ requrred by Iaw to

. - contribute a certain' perceni uf the total cost of the program, the sponsor s-share
. can often be in the form of goods in kind whose market prices are then

estimated or shadow-pnced” in- negotrations between the local sponsor and

federal govemment officials. (See McKvan in Chase, 1968, 1) The federal . - -
- regulations are not very explicit about procedures for this shadow pricing. (See .
" Federal Procurement Regulations, 1968, pp. 1501-1520, 1.) Thus, considerable

1A - transfer payment is defined as a payment for which no cornpennting semce has

" been rendered Its et’t‘ect isto redistnbute income




arbitrariness can creep mto the eltimate of the sponsor’s du.e And, itisnotat
-all inconceivable that different shadow prices could be’attached to the same set
of real resources being used in diffc-ent projects across thie nation ‘even though .

- ", the opportunity cost in uch location could, conceivably. be the same. ' ’

' Table 2 indicates the range of price estimates on Sassroom spece which
- occurred in’ the establishment.of the resource value of “the sponsor’s share of

Neighbothood Youth Corps (NYC) project operation in the greater Los Angeles
area. The estimates range from $1.60 per day per classroom 6 $40 per day per

. classroom. The Genenal Accounting Office felt that s figure' of $5.25 per day
_per classroom would be most reasonable; based on ‘a' 20-day’ month. (See ..
Comptroller Genenl's Report, 1968, pp. 3941, lll')

'I'AILE 2

mmumm SHADOW PRICE. ESTIMATES OF f1 VALUE o_r
 CLASSROOM SPACE, GREATER LOS ANGELES AREA

LT m_ﬂmd, c i lnte?alhy
- Orgemizetia . - Padl-oon
Los Angeles Unified School District $10,$34, nnd 340
Los Angeles County School Districts: - v
. Willowbrook School Districts $6 lnd 39 !
_° 'Compton City School Districts = $s .-
- Compton Union High School District $1.60 . -
". Archdiocese of Los Angeles = . $3.60 and $6
U S. Geneul Accounting Office, : $5.50- -

,Source: Comptrollct General's lepon to the Congrems, Review of the Commny Action "

* Progrém in the Lot Angeles Areq Under the Economic Opportunity Act, Office of - .

Economic Opportunity, l-l62|65 March 11, 1968, p. 40

. Because of thesé differences in estimates of shidow pﬂm the resulting
differences. in estimates of total attributed costs can be large. For instance, for

.- 'two NYC projects in the Los Angeles area, the Government Accounting OfYice’s
. - estiraate of total value of contributed ¢lassroom spece was $318,309 while the
 estimate of the Los Angeles Unified School District was $1,048,500, a diﬁetence

of 3730 |9| (See Comptroller General’s Report, 1968, p. 41,111)- '

" It is not clear what the resolution of this incomistency midlt be since
_ these school inputs have o compmble muket inpuuupon chh to pt amore -
- wlid economic measure of cost. - ' a

-+ . Three poulble treatments for valuln; thh capual exist. - Fim,cnoeln ‘
-, -argue " that once the capital stock exists, especially the physical plant and
buildings, it becomes specific to the educational . .process and thus has no -
alternative use. In thiscue,'sochl capital costs would be zero in the short run,
since no opportunity cost is involved in their use for a cohort of students who

use theupital afterthedecidonma made tocmtethelchool ‘l'hiliu tenuons

v,




assumption, though, for it is easy to discover altemmve uses for such capltalf‘
stock. Thus, the value of the edgcmonal physical plant is not zero in competing -
uses, but since it is nota perfect substitute for these competing uses,’ the market
value of the competing - uses does not exactly reflect the opportunity cost of
using the non-renovated physical. plant for educational purposes. If one went to
the market to price the value. of the non-renovated educational plant in terms of - -
its potential value as a hospital simply by observing what the value of a hospital -
. was, the value would be overstated. Thus, the value is not zero, but it-is Jess than
* the apparent value of alternatives since, without renovation, it is not a perfect

. substitute. And, even with renovation, such factors as.location, which cannot be

- changed, continue to exist and affect the degree of submtutabihty, thus forcing

- one to further adyust the implied opportunity costs.

ond, historical costs of building construction and site ucquimtion can
be. use, but these historical costs are ¢ssentially irrelevant since they have no
- necessary, bearing on the present opportunity costs involved in using the capital
“stock in qpestion. They ‘do not reveal ihe current economic value of the capital
resource. [Current econonnc value could: be Im than, equal to, or greater than
historical'cost. - ’
- Third, the use of nplacement costs is a possibillty in the attempt to _
measure caplul .costr. However, it is obvious that in many cases it would cost
more to exactly replace a building than the building is currently worth in
economic terms. The use of replacement costs would over-value the capital
resource, given a rising price level and assuming no compensatin; technolopcal :
changes in construction technique.
In shot, it is not obvious what’ pnce “resulting among these three choices?
should be attached to the capital inputs to get a mcasure of the opponumty
com. None of the above is correct in a pum theomical sense. '

The (hpml Recovery Factor. Even if, the tme economic value’ of the
capital resources in use has been measured, the problem still remains as to the
measurement of the rate at which the given capital stock is used up over the
course of the investment process when more than one cohort of students _
' 'employs the capital’ stock, Two courses of action have been suggested for use.
One is to attempt to measure an imputed rent and depreciation to. the capital
stock by making analogies with respect to what aniount of rent (i.e., return on
: the capital investment) the capital item would yield if it were being employed in
the private sector of the economy. Somie estimate of depreciation is added to
this. But such” a. technique is subject to a great deal of arbitrariness and
uncertainty.(See Corazzini, 1966, i) Lepl mles for deprecntlon dlmvances do
not reflect economic realities. - :
, _In order to get a measure of the rental oppommity cost, it is necessary to .
g0.to the market place and attempt to identify capital resources which represent
* alternatives to the resources employed in the educational process. This will allow
. one to determine the value of foregone alternatives. But, again, any imputed rent .
based on market observations will most likely overstate the value of the capital
resources which are. almdy committed to education. Thus, a great deal of
‘judgment is involved in adjusting the observed mnrket pnces 0 that they more

~ closely reﬂect the true oppottunlty costs.
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~capital costs in full” (Hirshleifer, et al., 1960 l Chapter Vll)

U

/ " An iltemative technique for estimating the rate of capital use lies in
- employing the “capital recovery factor” (CRF). The application of this
* technique automatically accounts for both rent (interest) and depreciation. ,
The capital recovery factor is that factor which* ., . . when multiplied by !
" the present value of capital costs, is the level (lvenge) end-of-year annual =

amount over the life of the project necessary to pay interest on and recover the
The formula is as follows: _ -
: - Cai(l + i) n

= <
A+pn-1

.c

: where c is the capital recovery factor (annuat level capiul cost) Co is the
t present value of capital in use; i is the social opportunity cost rate of capitel ox

lnvestmqnt funds; and n is the number of years over which benefits (of the

- capital in question) are réturned, that is, the project life. In'some respects, this -

technique i no less arbitrary than that which imputes rent and depreciation.

" Apart from the problem of establishing the present value of the capital in use,

essentially arbitrary judgments must be made with respect to the values of n and

iln addition, the rate of capital use is projected as s constant annual amount,
' ‘whereu the true nate of clpitll use is quite likely to vary over time. This, of -

course, can create a bias in oae's estimate of present value or rate of return.
Joint Costs. In sad&tion to the shadow pricing problem, it is clear that

much of the sponsor input into an educational program is really of the nature of
‘a joint cost or joint input. The school physical plant is a case in point.Insuch.
stuations, the input is being used to ptoduce simultaneously two or more - .
séparate outputs. For instance, space in a currently openating school may be

contributed to house the staff-of a newly  established, federally .supported

~ program. The total cost of 1operating .the physical- plant of the school iz thea

prorated among the various outputs, including the new program; yet, it may cost
no_more to operate the physical plant after the presence of the new. program

" than it did before.

~Two types of overestimation of com cin’ enter the analysis, First, a
positive price may be put on inkind resources contributed by the sponsor as its

. share of project costs when, in fact, the marginal cost of this resource use may -
. be zero. This results in an upward bias in the estimate of sponsor share cost.
_Second, when the federal governmeni réimburses a sponsor for indirect costs,

the resource input in question may be a joint input, thus resulting in an upward
bias in the measure of economic costs of the program in question as distinct
from accounting or financial costs of the - -federal - pvemment. ‘l‘hls lutter

_ situation is not unlikely.

‘The problem of joint costs lffects the beaefit-cost amlvsil in two ways.
First, as is discussed below, there is po non-arbitr sy measure ‘of total cost and

average cost. Sisice we often will not know what judgments may have been made -

when the sponsors prorated joint costs, one has to accept whatever upward bias

“is present in the total costs reported for the sponsor share as well as in the .- |
* federally reimbursed sponsor costs. This situation exists for the measure of
‘marginal cost dso, however, the conceptual ptoblem of prontion is Iundled

d:ffmntly . , . : Lt
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. McKean (1965, 1) and Enthoven (in Hitch and McKean, 1965, I). They argue

“Issues in Prommg Jomt Costs. There are two points of view with respect .
. to the problem of proration when marginal benefitcost comparizons-are being
. made. The first advises against prorating. The second argues that proration is

possible. The first point of view is supported by such persons as Hitch and

that the existence of joint costs does not affect the determination of marginal

~ costs, and, since efficient investment decisions among two or more alternative

~ programs are made on the basis of marginal costs, the presence of joint costs

-

presents no basic problems for benefitcost analysis. Not only is joint cost
allocation necessarily arbitrary in nature, it is not needed, given the emphasis on
.marginal costs. True marginal costs are zeso. When joint costs occur and involve
two or more programs. or ‘outputs, the total cost of the set of programs or

»outputs can be measured. Thenthe combined total discounted benefits of the set
- of programs or outputs should equal or exceed their combined total discounted
costs. But total average costs of each of the two programs simply cannot be

measured in any non-arbitrary economic sense. This is no real loss, though, since
to rcpeat, investment decisions among two or more competing programs are cor-

) _rectly made on the basis of marginal and not avérage cost and benefit comparisons.

‘Within very broad limits joint lnputs are similar to what is known in .
economic analysis as a/public good. Just as the benefits froma  public good, such
‘a8 nations! defense, are pervasive and need not be rationed or allocated on an

individual basis among consumers (since one person’s consumption does not’
diminish the consumption of that sime good by other consumers), 3o, too, a

joint input need nof be allocated among the. cutputs stemming from it because
each output can us¢ the joint-input without limiting the use of the input by all
other outputs.. Th
national defense,

problem is that

The argumont ‘for promlon *has been advance mently by K. L. Weil

S (1968, pp: 1342-134S, I; also, Judy in ‘Somersand/W.ood, 1969,111).Given a

-johtmput)(mchuthephydcalplmtofa ; dutrktwhich along with
general outputs, produces the output of a federglly supported progam, the
argument for proration goes as follows: Estimate the total demand and the

marginal revenues for each of the outputs in question. The marginal revenues of

. " each of the outputs in question are then used to allocate the joint costs. The sum
. of the marginal revenues for the outputs in question must equal the priccof the
. joint input. Thus, the cost of the joint input isallocated to each output according to - -

its relative share of marginal revenue. The allocation of costs in this example will

. depend to a large extent on the conditions of demand for each of the outputs of
-the school district in ‘question. Thus, for an identical production technique .
-occurring in two markets with different detmnds for. the outputs in q:emon,

d:ffennt dlocatiom of joint costs could occur. .

. The major problem with mlplementm this technique is y that it is
-extremely difficult to estimate demand curves for goods and services— especially -
-quu-public goodl like educmon-and it is even more difﬁcult to identify

major problem here is - that, except for such services as
is very difficult_to identify a pure public good. A secondary -
e production’ process lhould be openting below capncity for o

. the mtement abpwe to hold. R




- -speclﬁc pomts on these curves. Thus, the opmtloml pncticallty of the

technique is questionable, given the current state of the art.
' ‘The controversy over allocating joint costs has not yet been molved but

. the author of the present cost-effectiveness study tends to agree that joint costs

should not be prorated, even though a pure ]OIIIt input, like a pure public good,
is difficult to find in-actual practice. ;
' Finally, to the extent that previously existing pl\yslcll flcilities are being

used, these can be treated as ““sunk” costs from society’s standpoint. As such,
their cost in use for the new program is zero if they have no alternative use. In
short, in terms of clarity of the cost concept, the federal share is less ambiguous

_of the two major cost components—federal and sponsor. And, the federal share -

may be closer representation of true social ecgnoml_cm&thnn_thc_mmm
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mm—m——f sponsor share combined.

Cost Issues with Wage Payments in Mcnpouer h'ogmn The NYC .
program, the Job Corps and cooperative vocational education are of special

* interest to this analysis due to the special problems created by the wage thatis
" . received by- the program participant. Total costs should be increased to the

extent that the time of the program participant is undervalued by the wage rate
he receives. That is, if, on the average, a student could earn more at some job -
other than his job with the NYC or Job Corps, then the difference between the: -
two eamings would need to be added to total social costs to get a true measure -
of total foregone opportunities. Likewise, if this person would earn less on a job

. ‘other than the job on the manpower program, the difference between the two is
- a transfer payment in favor of the- participantand should be nbtncted from the

total social cost measure.

In this regard; transfer payments, which dmply mlimibute income amon;
groups, are not considered social costs. It is in- the nature of a transfer payment -
that what is given up by one individual or social group is, in turn, gained by a
different individual or social group, 30 that, ignoring the problem of
interpersonal comp utility or the. capacity to enjoy economic goods

- and setvices, there is no net Toss of welfare within society a3 a whole.

- The use of the total wage payment to the program pntkipant’n'a cost
probably ovérstates true social cost. If-a program is designed to provide income

. 'to young persons who otherwise woyld be in:the libor force, but would remain’

totally or ‘partially: unemployed, then some ofthep‘ymenttodmnhatmlfer

. . payment. Indeed, it could be assumed that the NYC or the Job Corps program is -

not fulfilling its function unless the typical participant would have been earning.

less without the manpower job. * This difference’ over and _above what the - -

pamcipant could have earned is not an opportunity cost to him.

On the other hand, the MANpower program participant is'makin; some
. contribution to social benefits, since if is unlikely that his productivity is zero.

© Since he is contributing to social output, this benefit should be added to the

other benefits of the program, in order to balance the benefit-cost ledger. -
“. Problems similar' to the above exist in treating the wage payment in a

' ninpower program as a private opportunity cost.2 First, ec onomic theory L

2Ilmindebtedto'l‘homnllibich fordaﬂﬂutim ofﬂnwumhﬂh-d

. 'the pmkmucuon.
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2 "; ~would argue that the costs of participating in.the program are the costs of
i foregone leisure. The eamings of the participant represent his cost of - o
‘g‘» participsting in the program. However, the wage payment, in tumn, is a benefit : Coy
¥ and must also be added to the benefit side of the ledger. Thus, if the participant -
- ; - incurred no other cost or benefit, his private benefit-cost atio would be equalto - . §
’ % one. [ ’ . - : .
';§ - . Anothef problem arises if the program is providing earnirigs which the
§ _ participant otherwise would not Lave earned due to involuntary unemployment
y “or the receipt of a lower wage rate in the market. In this case, if the program -
1 eamings are equal to or greater than the eamings one could receive in the
4 ‘market, then the foregone earnings resulting from participation in the program
¥ are zero or nepative. Negative foregone earnings are a benefit which must be R

added to the benefit side of the benefit-cost ledger.
 Finally, there is the possibilify that some of the participants miy earn less
in the prognm than they could have in:the market. In such a case, private
opportuntity costs are understated. However, the coverall presumption is that . :
private costs are overstated or, whlt amounts to the same. thing, private benefits - o {
are undelsuted ' ’
 To determine if the manpower program wage is an over- or under- estimate
of the foregone earnings of the participant,. one could ;ypeal to earnings
.= measures for this age group reported in the census. However, at least two points
" ought to be made. First, these participants are different from those reported in
£ _the census, since, apparently, some proportion of the program participants
- - would either have been chronically unemployed or not in the labor force in the
‘ absence of the program. Second, conceptyally, a relatively large influx of young. L
persons into the labor mrket should lower the eamings of this group relative to
the average eimings reported in the census. Thus; use of census data would
;L result in an upward bias. Of course, this problem is even more serious when one
s intends to measure foregone earnings to' the primary and secondary :school -
/ pepulation in general, Nor does it help to indicate that child labor laws prohibit

i ot

-k the employment of much of this group, for such laws, having been passed, can
' E be repealed. Experiments in coopentive vocational education of 14 and 15 year v
ok olds are in progress even at this moment under an experimental prognm - S

¥ operated by the Bureau of Labor Standsrds, entitled the Work Experience and S D o

' Career Explontion Program. Should it prove to be a success, one could ‘ e

anticipute increasing numbers of 14 and 15 year olds in the labor market.

: The Extrmolation of Benefits. A major problem in benefit-cost analysis is o oo T
~ the determlmtion of the length of time which benefits extend into the fatureas E Lo

well as the shape of this benefit stream. Average benefit streams for various *© N
types of educational benefits simply are not known with any precision. Most |- . .
benefit-cost studies of manpower programs have only a few months to one or : S
two years as a followup period after training.'The benefits to vocational and - B e
technical education: have been variously estimated as continuing for six t0.10 . LT T
-years before vanishing (Hu, ez al, 1969, 11; and Eninger, 1965, I1). The reasons ' K .
for this are unclear. One possibility is tlut general and college preparatory
graduates acquire more on-the-job training after leaving high school than do '
vocational mduates, though thls has | not yet been verified. Another pombilitv is .

-3




~ that the more general flexible -nature ot' the general and collcge preparatory
education allows the sampling of a group of jobs which, on the average, have a
greater eamings growth progression. Vocational graduates may ‘enter their jobs at .
- wage rates closer to their peak lifetime earnings than do students-in competing
curriculums. Finally, the option value~the. degree to*which a given level of
education allows access to additional formal or on-the-job training-may be
higher for the general and college preparatory ‘curriculums.. All these are possible
answers, but the reasons for the converging eaminp time proﬁles still have not
been fully investigated. -
- In the absence of any precision concerning eaminp proﬁles, the best
. course is to employ sensitivity analyais to estimate the range of effects unde;
T 1970.1) -

_propose a useful’sensitivity matrix which allows for varhtiona in the growthof
‘the. earnings profile at negative, zero and positive rates as well as benefit streams
which last for a short, medium and lifetime earning period. This is the best
solution to the problem at this point. But, it leaves one with a variety of
estimates, noone of which is clearly a measure of the true value

The Problem of the Control Group A ﬁnal issue in the measurement of
costs and benefits deals with: the use of control groups. Ideally, the’ control
group should corde from the same ‘population as the experimer'tal group. Data
should be collected for both groups on-such thing as'sociodemographic
. characteristics, program inputs, and program outputs, both before, during, and.

_ after the program ‘treatment. As a practical matter, though, this is almost never
done. The study of the in-school Neighborhood Youth Corpa in Cincinnati by
- Gerald Robin (1969, 111} is an exception to this statement. :
) Most studies of educational and manpower prognms arg retroapectrve in
nature and hénce must generate a control group after the fact. 'Two genenl
. approaches have been used. The first is simply to compare the experiences

program participants had before the program with experiences they had after the

program. The second method is to attempt to develop 8 comparable group of
persons who have never had the treatment to serve as a basis for comparison. -
" With the before/at'ter comparison, one is troubled by the fact that changes
. other than the treatment occur over time which' can affect the measure of -
program outcomes. By their very nature, it is difficult to control for -these
. factors. For instance, given that eamings and employment are a measure of
outcome, one will get bissed results if the pre-, during, and post-program
measurement periods extend over a business cycle. On what basis do you adjust
" wages and employment up or down to reflect a full employment level of
employmentand earnings for the experimental group over the study period? _
Before/after’ comparisons can distort one’s measures of costs and benefits
in other ways. Figure § shows the before/after earnings profile of a person who  *
- was structurally unemployed but who then took retnining. Ideally, what one -
wishes to measure as a benefit is the area under. the curves bounded by Py, P3, -
Py, Ps. This cannot be done, since, orice the perion takes training, the line -
se'gnent PP; is no longer observable. Thus, a possible strategy to get a measure”
eamings change is to compare earnings at the time of entrance to. the .
program, t|, with' the proﬁle of eaminp aﬁer the program As can be seen,.

38




’ r’:

-~
-

FIGURE S
HYPOTHETICAL BEFORE/AFTER EARNINGS PROFILE OF S‘I'RUC'I‘URALI.Y
\ UNEMPLOYED MANPOWER TRAINEE

_.Earnings

Earnings Profile
with Training

Earnings Profile
without Training
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'; however, the result will be to measure negative benefits to the trainees. This is

“not an unlikely result when you are dealing with workers in high wage industries,

~ such a5 West Virginia coal miners who become technologically displaced and

structurally unemployed rather. abruptly. Another strategy would be to estimate
the slope of the line byP), extrapolate it to P3 and subtract this eamnings
projection from the line segment PyP3. This will mult in positive benefits, but a
considerable understatement. A third alternative would be to éstimate the slope
of the curve byPyt and subtract thisdifference from the curve PyP3P4. This will
result in an ovematement of benéefits, since the eamings profile has an inflection
point (it changes direction of slope) at Point P5 Thus, none of thm alternatives
is very satisfactory.:
Hardin and Borus (1969, I1I) exps. Amented with then Michiyn retraining
data and found the gains from retraining were $1,524 using a before/after
"method; when using a control group, the gains were only $216 in the 365-day
period after trining-a difference by s factor of more than seven. Thus,
depending where one begins his before/after estimation on the time proﬁle of
income, serious under- or over-estimates of benefits can occur.
. However, serious problems also exist in the absence of a true expedmemal
study model where the experimentsl and control groups are selected before
treatment from a similar population of subjects. Manpower training benefit-cost

<48




studres have variously used program dropouts, unemployed or underemployed

. registrants at employment security offices, and eligible persons who were = -~
accepted into the program but who did not participate. Although most
. sociodemographic characteristics can be controlled for, the persistent problem of
self-selection into the program remains to bias results. No technique thus far has
been too successful in controlling for such bias, though the estimation of a
. discriminant function is a help. A discriminant function permits an estimate of
the probability¥of a person who is included in'the control group being a member
~——of the experimental group. One genena! statistical estimation technique for the
discriminant .function is known as probit amlysis (See Laumann, 1965, I;
Somers apd Stromedorfer, 1970,11.)
~* Votational and technical education presents a pamcularly difficult
problem when one seeks to develop a meaningful control group. Genenlly,
participants-in-vocational or technical programs are compared against those in
the genenl or college preparatory curriculums. However, there exists a -
fundamental problem in that all these groups do not come from the same .
populationof students. It can be expected that each of these persons will place a
different weight on earnings, job status, the value of additional college
education, and other factors associated. with ‘the multiple outcomes of
educatron Genenlly, these relative weights are not known. Thus, for instance, if
wage rates or earnings are used as a simple index of program benefits, abiascan
~ result. If vocational graduates place less emphasis on job status and more
emphasis on earnings than from the standpoint of, say, college prepiratory
~ students whose emphasis may be the reverse, benefits to vocational education
may be over-estimated. Due to the fact that the different types of students are
attemptrng to' maximize different sets of satisfactions (or utility functions),
- there is, as yet, an unresolvable problem with the use of these types of

curriculums as control or comparison groups with vocatronal or technical
graduates

. ANl costs, regardless of their institutional form or problefis of.
measurement, are opportunity costs. As such, they represent the value of the '
‘nxt bést alternative to which funds could be put were they not expended on
vocational or manpower training.

‘Benefits are the opposite of costs and repreaent opportnnities nlned 2

remlt of undertaking u pasticular activity.

. A variety of conceptual and meaaurentent problerm faces the 'malytia of
 educational investment in human beinp These are the following: -

Eaminp maximization versus utility maximiutron, :
Complementarity in production and consumption;
Joint costs of production, consumption and investment;
Non-market production and consumption;

_lmpact of education on values and preferencea,

n 'Complementarity, substitutabrhty, and inseparalnlitv of human ._
Dk ; :
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8 Extemal eﬂ'ects, »
9) Income redisizibution eﬂ'ects,

10) The influence of unemployment on the detetmination of costs and
, benefits;and
11)  The problem of the control poup

Briefly, these. problems affect the analysis 2 follcm .
Benefit-cost analyiis should measure the increase in welfare or utility due

, to an educational program. No direct measuresof utility are possible. Earniings .

and other measures of program effect thetefo:e become indlces of utihty but
elwayl measure it imperfectly.

. Education and training create eimuluneous production and comumption »
beneﬁts The latter are extiemely difficult to measure and hiave not been as yet.
The result is to underestimate the benefits to education.

" Many educational inputs, such s a school building, eimulteneously create
more than one output. Such inputs are known 33 joint inputs’ An unresolved
debate, hampered by severe measurement problems, exists over the advisability -

of proaation. of these input costs. Hitch, McKean and Enthoven argue that the

true marginal cost in a joint input situation is zero for each of the outputs

' produced Each output uses the input without detracting from the ability of
“other outputs to employ it, at least up to the dusigned capacity of the input.-
~ Thus, the marginal cost is zero. Weil argues that joint costs should be prorated in

accordance with the relative degree to which the outputs produced by them add

" to total benefits. But this requires the estimation of demand curves for the

various outputs in question. Statistical estimation of demand is very difficult to
do, especially for quasi-public goods like education. . :
The failure to measure non-market’ ptoduction and consumption, which -

~may be a very' large component of benefit to education and mining, my

seriously understate total benefits.
.. Changes in values, tastes or prefetences due to the act of education or

training alter the structure of relative prices and hence the measure of costs and

benefits to any educational investment. Costs may no lonpr be measured on the

- same basis as benefits, since the structure of relative prices before and during the

investmert will be different after the investment. This is a crucial point, since

- .ong, of the purpoees of mvestment in education is- to chnnp nonecononic
. behavior.

Risk and the ﬁniteneu of human hfe, hnked with the’ fect that usually

. only one particular type of investment can be undertaken by a human at a time

(that is, training as a doctor precludes simultaneous training as a butcher), cause

* difficult policy problems concérning- the, type of -education to be

provided-specific or general-and the realtive lengths of time this education
should continue. Partial solution to the high school dropout ptoblem hinges on

_ epptopriete analysis of these factors. . R

- Investments in human beings are complemenmy and cannot be eepmted
from the human agent in whic% they are ‘embodied. Since a person undertakes a

. series of investments over time, it is difficult to empirically sort out the net- .

effect of any given educetlonal investment on human performance and welfare.

.Appnently, for instance the more educetion one gete, the. peeter is his




oppoﬁnty to gain on-the-]ob training. Any measirement of beneﬁts to the
original education over time must adjust for the existence of this on-thejob
training, Also, to what extent should the original training and the on-the-job
training which it enables be considered the same ‘or separate investments? -
: External effects are either costs or benefits created by an economic act
which affect the economic behavior of second or third parties but which are not .
- taken into economic consideration by the person or persons originally causing
thera. Such effects are difficult to account for since they often do not occur in
an institutional setting where prices can be assigned directly tothem.
Education is also asserted to provide considerable: extesnal benefits, but, at
least at the post-secondary level, this has recently been strongly challenged by
Weisbrod and Hamsen, among others. To the extent that such external effects do |
_occur, however, they should be measured. Few studies have attempted even a
partial measure to date. What is the exact value to a given person due to the fact
that all ‘other persons in the society are literate? How can tlus effect be
measured? o
. Changes in the distribution of income cause problems smilar to ‘those -
“discussed under changes in values, tastes and prefecences. In addition; it is not
necessari’v the case that a dollar of income taken from one person and given to.
another has no net effect on total social welfare. It is quite possible that each
values the utility of the dollar gained or lost differently. This is especially a
serious problem in evaluating the benefits of manpower training whe:e, given the
~ -existence of cyclical unemployment, the placement of a trainee in a job may.
mean a non-trainee has been displaced from it. The gain of the one man is
cancelled in whole or part by the loss of the other. Also, educational programs
financed by taxes imply the existence of transfer payments from the non-school
. to the school population. How does one evaluate the impact of these transfers on
social welfare and, hence, on social costs? Nobenefit-cost study in secondary or
post-secondary vocational educatxon or lmnpower tuining has attempted to
quantify these effects. - .
Unemployment is defined as either cyclical or fractional. Cyclical -
unemployment is due to:a lack of demand in the economy. Structural
unemployment is simply long-duration fractional unemployment, where, for any .
. number of . reasons, the avallable jobs in a Iabor market do not nntch the ‘
availible skills, '
The existencé of cycllcal unemployment creatés problems of measurement

in both costs and benefits. These are described as “vacuum” and “displacement” - a

effects by Borus and represent cost or benefit biases due to changes in the

income distribution brought about through the dynamics of manpower training -

or similar programs. The existence of structural unemployment does not cause
these income transfers to occur.

The calculation of ‘social and ;ovemmcnul beneﬁts undcr condiuons
where federal monies are matched by local govemiment contributions causes
severe problems of measure:nent of the value of social costs. Often the sponsor

inputs are donated inkind :ind their prices must be estimated or shadow-priced. -

~_'The local inputs may represnt the use of existing excess capacity which, for a'
“variety of institutional reasons, may have no noneducational purpose. Thus, the
true social cost of the use of these inputs may be very low or even zero. anlly. <
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.. the lotal sponsor, school or distnct may be employin; its resources toproduce :

~ jointly two programs, one of which is partislly supported by federsl monies and -
one which is not. With such a.joint input, there is no unambiguons theoretical
guidance on how this joint input should be prorated. While the argument is
unresolved, it is almost certain that:prorating the costs of a school’s commonly’
~used physical plant on the basis of square feet per student or some other

* arbitrary rule lends bias to the estimate of average and total cost. -

Before/after comparisons »f program effects ure inferior 1 those based on’
the ‘use of a properly selected, controi group. The choice of a control group to
. use depends on the purposé of the analysis. Different control group comparisons

~* tell different things about a program. For some purposes it is desirable to use

only academic or general students as a control for vocauoml students. For other .
comparison, -one may wish to-use the student body of a comprehemive high.
school. One will get different results for a.manpower iraining program if: he
designates dropouts as the control group as distinct from a random sample of the
unemployed or those eligible who did not enter a program.
.. It is not commonly understood that observations on variables for the X
control and experimental groups should be taken both before, during and after.
“the training process. It would be too harsh to suggest that the use of 3 control‘
group is not fully appreciated, but, certainly .once' the control group is
designated, the sample units from it should be selected randomly. This fact is
" often not appreciated, though departures from random selection are, of course,
necessary if one wishes to pick a judgment sample for a very speclﬁc purpose. -
_ Under such conditions, however, the narrow purpo;e‘s of such a methodology
" should clearly be recogmzed :

.
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7.0 ANDCOSTEFFECTIVENESSSTUDIES

There m hundreds of stndies, papen, repom and monopaphl which -
:".;_attempt to evaluate vocatk'nal technical: and manpower training programs.
* . Some*insights.can be plned from most of these. However, Telatively few studies
- exist which deal successfully with the investrhent aspects of such educational -

ctivity. This chapter provides a summary of. cost-effectiveneu analysis of
secondny .and post-secondary. vocational-technical, education s . well as an -
-analysis -of ‘two-year junior college education. Where similarities among the
_ populatiom served wasnant it,- the above three. types of education will be
compared in economic investment - terms- with selected Federal government
manpower programs such as the MDTA, JOBS, Job Corps or the NYC. The -
objectives of the various manpower programs, as well as the pojulation each i#*# "

intended” to serve, are displayed in. 'l‘able 3. Chanctemtia of the actual-
. populations served are displayed in Table 4. .
- When treating these various programs as 'mbmtutet fot each othet,
- shotild note that. Jhﬁ)lperﬁchl similarities among the pogglations they serve -
-obscure some’ very significant dissimilarities. For instance, those served by the °
MDTA and those served. by vocational education 'will différ in terms of age,
* family life cycle, the opportunity costs (foregone wages) they bear while being
. trained, quality and quantity - of prior education, and ot}
characteristics. These two programs cannot be thought of ap'F
for each other. For another contrast NYC is being refo
- year-old high school dropouts: The group is clearly differey
- generally served by the institutional MDTA. The MDTA enn
-not be hidi school dropouts and over 85 percent of them
older. Finally, the inachool NYC is a rather imperfect substitute fo
vocational education-some would argue it is no substitute atall.
Table 4 shows how the clienteie of the vuiqs programs differ in btond
i terms. Vocational education is a program which largely -serves white youths,
. both males and fernales. The MDTA programs serve mainly whites and are adult
programs.-The JOB Corps, and JOBS program serve mainly black males with the *
JOB Corps concentrating on youths while JOBS concentrates on adults. The
*'Concentrated Employment Program (CEP) mainly concentrates on black adults,
while Openation Mainstream serves mainly white adults: The NYC ptomms are’
~ evenly divided between whites and blacks and concentrate on youths. -
. Thus, one should t:kewemmnin;tlnulltlmeprmmmclon C
subst:tum for each other Dlta on othcr socioeeononic or sociotlemmplﬂc‘ -
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. OBJECTIVES AND POPULATION TO BE SERVED FOR
" . SELFCTED FEDERAL MANPOWER PROGRAMS

" Prognmand
‘Date Started

Objectives! and
. Se_rvices‘

- - Population-
" Served2

"~ Job Corbs

January, 1965

“Job oﬁpoftunities in the
" Business Sector (JOBS)
- March, 1968 -~

'MDTA Institutional and

On-the-Job Training, .

August, 1962

manpower and suppor- .
- tive services

Residential program of
_. intensive education, skill
. training and related
services

~ Uses private industry to
hire, train, retain and up-

grade the program popu-, .

" lation

Provides occupational
training or retraining
* in a classroom setting or~
instruction combined
- with supervised work at’

.- the job site under con-

Neighborhbod Youth .. Job preﬁaration thrp'ugh' 'v

Corps (NYC) Out-of-
School, January, 1965

LN

tracts with private and
.public employers

" paid work experience
with remedial services

in a classroom setting to

. reduce the flow of un-
skilled or ill-prepared
‘youth into the labor
market~

) 'Cénéemrated Emplogl- Coordinated program of Hardcore, ﬁnemployed
" ment Program (CEP)
‘May, 1967 '

youths and adults in se- .
lected areas where they are

concentrated . . - -

. Low income, disadvan- |

taged youth 16 to 21 year
ofage - L

Hardco're /unemployed 18
years of age and over |

—

g

" Unemployed and underem-
. employed persons .16 years

of age and over, two-thirds -

" of which ‘must be disad. .

vantaged

Disadvantaged youth of -
high school age (14-21).

Youth or adults,in or
‘out of public schools.

- New emphasis on poor:

and disadvantaged

TR

Notes:

tha
of

of the group seived.

2 “Dindvanuged",meins poor; not having suitable employnient and either (a) a schrol v
. dropout, (b) a mgmber of a minority, (c) under 22 yearts of age, (d) 45 years _of age oF—

over, or (e) handicapped.

o4

B,

f ‘tl'\eae' programs is to enhance_thg earnings and employment

9

-New. design of out-of-school .
© NYC limits population to -
B T .~ 16-17-year-old dropouts.
. Vocational Education  Full-or part-time voca- . ..

B tional training, primatily -

1 Forlll of these progxanfs, the ﬁmjor objéc'tive isto tipgrade of provide occupational Qkills :
- ill be of value in the labor market. Each program cites additiosal objectives, some

ich are economic in nature and some of which are psychological or social in nature;
, < but the major goal of each of
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“as a ““remedial” program for the “mistakes”

B .

“Source: k Department of Labor, Mcnpower Re, fo" of the President, March, 1970,

Appendix A: “Guide to Federally Assiste

Manpwer Trainng nd Support
Programs.” F: g k Ppo
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characteristics would likely show even greater dissimilarities. Thus, the
populations served do differ. a_great deal. For this reason it is not likely that the

~ programs are close substitutes since, although teaching technology may be

similar — that is, the same concepts, etc. are needed to teach machine shop in

- MDTA institutional as in secondary voc-:.'tional ducation, other institutional

factors surrounding the teaching process and - which -affect the process, may
differ and may also be needed to serve the partlcular groups. _ ,
- Likewise, one should not strongly genenhze that manpower training serves
of secondary vocational c.
comprehensive education. The great disparity in the age/ distributions as well as
race indicates that significant cultural, social and economic factors can intervene
between the time one leaves high school and the five, 10 or 15 years or so later

. when he may take manpower fraining. Such changes may occur and do occur

that no educational planner in high school i§ even likely to be able to anticipate.
Next, one should be aware that the benefit-cost studies summarized here

.report- only . monetary economic costs and benefits or reductions in

ungmployment. They do not account for nonmonetary. economic costs or

~ benefits, or benefits such as job satisfaction. However, for a fairly narrow

investment analysis the monetary measures are cons:dered to subsume the major

*_portion of all costs and benefits. ’

! /

It is also imporfant to note that each of these studies uses different
methodologtes: for instance, ‘éach ‘contiols—for different sociodemographic -
.variables and some studies use different control groups. Several studies use no
control .group at all but rely on before/after comparisons. The tables reveal some
of these d ferences in methodologies. While different concepts of cost or benefit. .
can be and were adjusted for, the basic methodologies underlying the studies
cannot be changed. Hence, this analysis is a summary statement of what has’
been done but, to some extent, the studies are not comparable, even when
populations served are the same.

The remainder of the chapter is orgamzed as follows. Fint, the nmor

~ benefit-cost studies will be analyzed in brosc terms. . Secondary

vocationaltechnical education will be compared in invzstment terms- with -
selectgd secondary education sltématives, such as gradustion from a
comptehcnsive high school. Then, post-secondary vocational technical education
and " two-year junior collece will be analyzed _Finally, the manpower programs
will be analyzed iz the same tenns, starting w1th MDTA, then Job Corps, NYC,
JOBS, and CEP.

Second, the impact of the programs on various socno‘!emognphnc groups L

are considered. Only limited benefit-cost analysn is presented he.e, though some .
of the data are previously unpublished.

. Third, the eamings and employment benefits of program areas and skxlls
are’ presented. Most of the analysis in thése three sections relys heavnly on
multiple regressnon analysns to estlmate net program effects. ‘




L :S.SEon.aafse.ESo ‘SN 70'd ‘voruiysem 26q¥1 Jo usunsdaq S =§c¢§§:&£§§!
’ - puUBLOLe] ‘SquIaNRd ‘30530 SURUILY JCHULIMOD “S'() D ‘uorBuryses ‘voneonpd Jo PO . -
w: gam .anu..vm 103 331u3D) FUOHEN ‘€L00S-TO 6961 IUIPNIS PuS SLYMIL Jo sopseimmp) ...88.1& [WOumI0, . 30IMOS
. a*-savo:&ogaﬂsﬁio:ascoﬁoﬂfa&ﬁués uo..aau..aoé ¥ WS o o6
- . .n—ﬂg PUE $2J1yA 10q SUTHUOD) 44 .
" é-o»nn.u_.en. SAON
S - | 08196 0z - 091 | o¥'8E e | rie 15 4 S XA T EP6 98y Josreax
. R 8 T _ . 1 L N e . -~ el pun
o | ovs99y| 6T | 009 | OT¥ | -T6L 09 | - 64 bW | 0ss | opwed
, "l oorves| soL | OOF 0'8S goL | O%L’ rss . “loss | osp \ O |
L sweLy| ovz | oov |- 089 | su 8°09 £0€ .- 09€ 9oer | - - wvd
\ AR o . | TEI| 919 09 | 08 |-L21 | TIT | 899 A Y ,.. #s5°6L ANM |
s/os/ |uweansen| M | 43D | s€or | sd0p | qoromwo | ronmnsuy | wopsonpd
JAN : uogdQ e . v ~Qof | . VIOW VIGN [WORE0A
R | es6961'INIWTANI e
. ﬂ o —5&8:&3_24:..54. ‘X3s mui».mu—.—m—uﬂ-bgu.—.zwg . T S - |
. . rT|MVL. . . T
.o o0
] _ ®
T
. s

s - -




Sumry of Raum Bro.d holnm Eﬂects

Secondary Vocatwml-TecMml Education. Among the eecondary
" curriculg, it is most reasonable to evaluate the secondary vocational-technical

approprizi control or comparison group against which to judge the net
economic performance of ‘this curriculum. Table 5 displays the ‘benefitcost

et o e B R

various curriculi are different For instance as noted earier, the
vocationaltechnical graduate, a compared to the academic gnduate, may put a
heavier weight ©n earnings than on the nonmonetary gratification to be had
from a job. Thus, when the two types of graduates are compared; the benefits to
the vocational-technical graduate vis-a.vis the acedem:c gaduate may be
overstated since having immediate money income may be less important to the =
academic graduate than to the vocational-technical graduate. The fact that there
is a higher dropout rate from vocational than from academic programs may be
an expression of the fact thatemgdents who choose vocational courses may make’
judgments over a shorter time horizon and weight immediate financial reward |
more heavily than do acadéemic curriculum’ students. This issue will be
mvestlgated at greater length in subsequent ducussion

TN
R

ey

of 'the program—and net present capnul values~the present value of benefits
"minus the present value of costs. Three of the seven studies listed are nationwide
. in scope, while three relate to speuific locales. Major reliance for policy Gecisions
should be placed on the three studles which are mtiomvlde in the scope of their
: sample o
S .

' Average Costs and Benefits. The Fernbach and Somers study (l970 Il)
indicates that vocational-technical- graduates earn an average of $667 more per
year than do secondary academic graduates. Total social costs, including direct
operatmg costs, capital costs, and foregone earnings, amount to an avenge of

sbout $720 per year. Thus, the average rate of return to vocational-technical
education for the Fembach-Somers sample of vocational-technical graduates is
approximately 21.4 percent for the investment over a projected 10-year period.

_curriculum in economic terms. However, there is a problem in choosing the

2 analysis of vocational-technical education with respect to two different control
- - groups. The first control group is the combined curricula of the comprehensive-
, high school. This control group would include the- academic or college
‘ f»gg. .preparatcry curricllum as well as the general and vocational-comprehensive
) § i curriculum. The latter is ‘essentially a genenal curriculum wedded with a group of .
'vocationsl courses, none of which is intensive enough to give the student any
N 'specnﬁc highly marketable skills. The other compnmon is against the academic
& (or _college preparatory curriculum alone. Using’either of these brcad control
_ ; groups creates problems of comp.mson, since the objectives of the varous
$ii curricula are somewhat different, ‘Additionally, the sociodemographic

. characteristics and personal objectives and goals of the groups partaking of the :

- The data in Table 5 display both intemal rates of retumn-the. proﬁt nte
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If the av.l‘erage.socia.l cost rate of capital is 10 '%erc,ent, then vocational technical > /

-

-
-

" education yields a relatively high rate of return. : i e

| . M.nxinal Costs and Benefits. Given their obvious: quiiiﬁcttidns'the above
studies indicate that the average costs of vocational-technical education are more

than covered by the average benefits of the program. Thus, in absolute terms,
- the program is operating in-the black. However, a second question involves the

economic returns to. vocational-technical education relative to alternative uses of
social capital. For example, should alditional funds be spent on
vocational-technical education relative to competing secondary curricula? The

-answer to this question requires an estimation of the additional or extra benefits

yielded by vocational-technical ~ducation for each additions! dollar spent. In
economic parlance, marginal (or extra) beneﬁts must be compared to margmal
(or extra) costs

To repcat, the distinction between averape and marginal is as follows.

Average costs (or benefits) equal total costs (or benefits) divided by total
persons in the program. Marginal costs (or benefits) are the additional costs (or -
. benefits) due to adding an extra person to the program. Marginal costs in this

analysis are usually estimated with a Statistical cost_function by relating total
costs to total enroliments in a prograin to see how total costs change as total

- enrollment changes by one unit. However, in some cases marginal cost in these

studies is shown as the difference between two average costs-that of the

"experimental group and that of the control. Marginal benefits in this analysis are

éstimated by comparing the difference in average performance of the
experimental_group and the control group. Strictly speaking, all the marginal
benefits in this survey analysis are” differerices between-two averages. But, if one
accepts the assumption that shifting a person from one group to the other
increases the average benefit by the amount of the differences in the two
averages, then this difference can be assumed to approximate a marginal
difference. A similar assumption must be made when differences in average costs
are treated as marginal costs.

The studies of specific cities by Hu, ef al, (1969 ll) Kaufman and Lewis,
(1968, 1) and that by Corazzini (1968, 1) and Taussig (1968, 1), indicate that

~ the marginal rate of return to vocational-technical education only falls below the

lower bound of five percent for the social rate of return to capital for New York
City. The marginal rate of return to vocational-technical (compared to the

" curricula of the comprehensive high school) is 31.8 percent in. Detroit, 8.2

percent in Philadelphia, and 17.9 percent in Worchester, Munchnsem Itis4.6
percent for males in training related jobs in New York City but zero for females.
One qualification should be noted at this point. The analysis suggests that

| secondary vocational-technical graduates as a p do better (earn more) than

" 3 Ten percent is the usual upper limit placed on the social opportunity cost rate of capital.
Under current conditions of high interest rates, one might argue for a higher uppse lmit.

However, to the extent that this higher rate of interest is due to inflation, it should be de-

flated. The social rate of interest or the soclal opportunity cost rate is usually defined as

the riskless, deflated interest cost rate. The term “riskless” implies no risk of defavit on

paymient of interest or ptincxpd lt does not imply a'lack or risk that the inveetment mny
" yield no real benefit. - .
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o ~ " lies in-the area of post:secondary voc vocational-technical education. The study upon
which the bulk of this analysis.is based was done-at the-University-of Wisconsin __

acadenic or comprehemive high school graduatee But not ell occupetional

specialties. in vocational-technical education pay off equally well. The
benefit-cost analysis, thus fur, only answers the question of which broad
curriculum area society should invest its additional social capital in; it does not -
_indicate which occupational skill or specialty one should choose within that
~ broad curriculum, given the qualification: to the analyses. It does indicate that
: : ‘the average mix of skills in vocational education gains a hnlher rate of return

\ " than the average mix of skills in the comparisons ares. ~ —- -

- . Two additional comments should be made. First, the mngml nate of .
‘return is higher in the Hu, ef sl and Kaufman-Lewis studies, where there has
been multivariate control for various sociodemographic variables (see Table 1I)
than in the Corazzini and Taussig studies which control only for sex. Next, the

- Hu, et ol and Kaufman-Lewis studies depend for their data on more elaborate
labor market questionnaires than do the. Corazzini and Taussig studies. For
example, a fix year employment and eamings history exists for theHu,etal.

i
: % ' " study while Corazzini uses starting_wage differentisls. Thus, based on these -

differences in method&logy more confidence should be placed in the relative
magnitudes of the results in Hu, er al. and Kaufman-Lewis than in the other two

T - single city studies. By this, we mean that the Corazzini and Taussig results may

understate somewhat - the money *-ilye of vocational-technical education.
‘Nevertheless, these are all case studies and in the final analysis, do not present a
> base of results broad enough on which to base national expenditure decisions.

The studies of Fernbach and Somers, Project TALENT and Eninger are all
based on national samples. The rates of return here more closely approximate
average ntes of return. As can be seen, “the rates are relatively high and

4 ~ consistent even given the differing methodologies, nonresponse rates, etc. The -
b " rates appear to be well above this study’s presumed upper bound of 10 percent

for the social opportunity cost rate of capital. The study in process by the
- National Planning Association shiould dispel any remaining ambiguities as to thc
: actual money value of vocatioml technical education (See Chapter V).-

. PowSecondary Vocational Technical Education and Junior College. The

second major context for decisions regarding the training of the U.S. lsbor force

and. the Bureau of Social Science Research (See Table 6). The analysis pertains
to a nationwide sample of secondary academic and vocational-technical .
graduates and poet secondary vocavional-technical and junior. college mduates
As can be seen in Table 6, the marginal rate of return for post-secondary
. vocational-technical educatlon is 6.8 percent with respect to seconrdary academic
" education (see Fembach and Somers (1970, II) study 1 in Table 6). While the 6.8
percent nte is less than the assumed 10 percent social cost of capital, it is still
higher than the usual lower bound of the social capital cost estimate, which is
five percent. Based on these results, it is economically efficient for society to
invest in post-secondary vocational-technical .education for a person who is an
> academic curriculum high school graduste. This judgment is borne out by the
Carroll and Thnen study (1967, 11) which shows a marginal rate of retum of 16.5
,+ percent for post-secondary vocational education relative to academic high school
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" graduation in North Carolina. However, Somers, et al. (1971, IV), also shows that
a person who is a graduate of a secondary vocational-technical ulum suffers
¥ a net economic loss if he undertakes two additional years of post-secondary

. ™" vocational-technical educatiori.’ It my be that on economic efficiency grosunds

X therefore, society should discossrage this educational sequence, -unlems or until
additional ‘empirical evidence shows a more favorable rate of returm. Of course,

~ this judgment can be tempered by nonefficiency considerations. Namely, it may.

_ not be politically possible or socially desinb'e to prohibit this educational
sequence in a free society. Also, some economic and all noneconomic benefits
are unaccounted for.

Somers, etal. (1971, IV) also ptovide evidenee on the oconom!c nmms to
-junict college training. The marginal nte of retum to junior collcp relative to

" post:secondary vocational-technical edication is 20 percent. Thus, it may be
_economical y more rational for society to invest in two years of junior college
than for it to invest in two years of post-secondary vocational-technical

" - education. Finally, unlike post-secondary vocational-technical education, two
. years of junior college relative to secondary vmtional tniring yield umrdml
" rate of return of 17.6 percent.
b . There remains the problem, noted at the outset, that the popuhuom
. served by the two types of school may differ. To the extent that this is so,
benefit-cost comparisons between the two' types of post4econdary education are
‘not strictly valid.. One may object that the disaggrepation of esch type of
postsecondary sducation into its skiil or course components will reveal that
each has some skills that pay off well-in -economic terms and others that are of
low economic value. The point to be made here, howevet, is that the average mix
- of skills and courses taught in the junior college yields a higher rate of retum .
* - .than the avemge mix of skills and coums tauﬂ\t in postsecondary
. vocanoml-technicnl mmtutiom

_ lmmmioml nnd On-the-Job Manpower Tnlnin:. lt is often memd that -
vocational education should be training the labor force for jobs in the future—the
“jobs of tomorrow.” However, reflection on the hazards of economic planning
and economic projection in general, given a. technologically dynamic economy, -
should bring one to the realization that_this is 3 counsel of perfection. Many
people change occupations several times during their lives, and thase who do not
normally do so, such as professional persons, find the requirements of their jobs
-'to.be a ¢onstantly evolving process which only asiduous on-the-job trining can
.keep one abreast of. Even if vocational education were training appropriately for ' |
the “jobs of today,” the‘short run in which most of s live, it would nos be
unreasonable to expect: the national manpower retraining effort to upgrade the.
labor force as the technological requirements for human capital change. Also, -
training for the jobs of tomorrow implies benefits which will not arrive until ,
. tomormow; either, with the attendant fact that these benefits are discounted at
higher geometrically compounded discount factors. Thus, manpower training is .
.certainly complementary to and not necessarily competitive with or a substitute .
“for vocstional training. However, as_ will be indicated below, vocational
education might learn some lessons from manpower training, which' concentutet :
the educmoml effort in 2 reiatively shon calendar ".me peﬁod. . -
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Seven different studres of manpower trammg exrst that present a
benefit-cost analysis. (See Table 7.) The Main study (1968, IIL.) is judged to give
an accurate assessment of the net returns to institutional manpower training,
since its methodology involves the use of an appropnate control group for a

_nationwide sample and adjustments were made for major sociodemographic,

motivational, and economic variables. If the benefits to such training are

assumed to last only 10 years, then the marginal rate of return is IS’,percent'lf"
_the benefits are ‘assumed to last ‘the remaining working-life of the trainee, 35

years, then the marginal rate of n-is20.2 percent. Note that because the
benefit mcrementurHerrﬁigh/,:gh‘::.xtra 25 years of benefit stream add little

. to- the-até of return. The high benefits relative to costs imply a high discount
rate which makes the extra years of benefit relatively ummportant The other
nationwide study, by Muir et al. (1967, I1I) shows much higher marginal rates of
return for institutional MDTA ' training, but there isan upward bias in these
estimates due to the use of a “before/after”” labor market comparison for the
trainee rather than a control group comparison. In short, manpower trainingis a
necessary complement to vocational - training in a technologically evolving
economy. The fact that different populations may be served by the two
"progrns also reinforces their complementarity,, The marginal rates of return to

. manpower training at least equal and ar¢ probably ‘higher than those to
. secondary vocational education. But, to repeat, one should not necessarily draw

the conclusion that manpower training can be substituted for vocatmnal
education, however, since the two programs do serve different social groups.
Next, it should be noted that for the MDTA program, the marginal rates of
retum to the institutional and the on-the-job components of the program are
similar, based on the benefits by the Muir et al. study. Thus, given present data,
there is no economic efficiency. basis for expanding one of .these program

“ components at the expense of the other. -

One troublesome aspect of these studies which casts some doubt on the

. empirical reasonableness of these high rates of return is the consistent failure of
- the market to provide funds for what appears to be a return of liberal

proportions. The response to this may be in the institutional constraints
surrounding the - capital market-mainly the quasi-illegalilty of indenturing
oneself pjug the fact that the created capital is inseparable from the human agent
and hence, not separately capitalizable and marketable. However, with such high
returns one suspects that the market would eventually respond with institutional
arrangements to make the funds available. '{'hat it hasn’t makes one suspect that
major risk factors which would reduce theserates remain unaccounted for.
Finally, the study by Stem should be ncted (forthcoming 1972, I1I) (See

" Table 7, notes). While his is not 2 benefit-cost study, Stem reports that displaced

workers who were retrained did considerably less well than'-displaced persons
fron: the same plants who either transferred to a new job on the firm’s invitation

s (not 0 surprising a result) or who, more importantly, simply sought new jobs

in the market on their own initiative. Since Stern ‘controlled for a variety of

_sociodemographic variables and used social security data for-his wage measures,
there should be little reporting ervor in it, though the method of extrapolating
_ the data does impart some bias. In short, for all locales and all populatronsof
. workers the fi nal word is not in yet
/ }
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JOBS and CEP. The JOBS: and CEP training programs are close substitutes
- for MDTA training. The JOBS program is similar to the MDTA -on-the-job
training program-except insofar as the initiative of the JOBS program may be.
more with private employers. The CEP contains elements of the institutional and
on-the-job MDTA training. The study results appear in Table 8. ' .

. Unfortunately, before/after comparisons of enrollee experience must
relied upon for evaluating JOBS and CEP, rather than the use of more suitable
control groups. The best anzlysis of the costs and benefits of the JOBS program

" is that by the US, Department of Labor. This analysis is based on a national
‘random sample. taken froni social security records. A before/after comparison is
~used to measure benefits. If a 10-year beneﬁt period is assumed, the marginal

rate of return is 28.9 percent, while the rate is 31.3 percent when benefits are

" assumed to last the remainder of an enrollee’s wotking life. The MDTA study

that is most similar to the JOBS analysis is the nationwide evaluation by Muir, ef.
al,. which also uses a beforé/after comparison, Comparable rates of return to .

on-the-job MDTA trasmng are 56:0 percent for a 10:year benefit period and 56,7
percent for . remamw(g working life after training. Thus, under current
arrahgements, MDTA' on-the-job training is yielding a marginal rate’ “of return

__~which is almost twice that of the JOBS program. Other things being equal, then,

it may be desirable to devote additional social capital to MDTA on-the-job
training rather than .to the JOBS program. Other things may not be equal,

. however, since it may be desirable to maintain or expand the present level of the .-
" JOBS program to continue private, involvement and intitiative in manpower

tralmng. In any case, the recent economic downturns have seen a drastic cutback

in the JOBS program, additional evidence that manpower pohcles in the absence
- of general high demand will have little effect:veness

: The only study of CEP which allows a benefit-cost companson relates to

~ data gathered from seven central cities. The nmgmal rates of return based on a

before/after comparison . are quite high and fall in the mid-range of rates
estimated for institutional MDTA training. Thus, there is little basis at this time

grounds. A nationwide evaluation of CEP based on an appropriate random
sample with an appmpnate control group would be useful though the similarity
of this program to the various MDTA components may rnake this superfluous.

Finally, there is no. economic evaluation of the Work Incentive (WIN)
program. Evaluations which do exist focus,on the administrative efﬁcnency of .
the program, mamly within a soclologcal context e

The Job Corps and NYC.. The Job Corps and the out of-school NYC are
approximate substitutes for each other. As Table 9 shows, the costs of the Job
Corps are considerably higher than those of the out-of-school NYC. This is-not
necessarily a criticism of the Job Corps, since.it is patently wrong to' make

_efficiency judgments solely on the basis of| cost comparisons without knowledge
of relative program benefits. However, from the limited information available,
the benefits of the Job Corps and the out-of-school NYC appear to be of similar.
magnitude. ; '

- The Cain (1967,-11I) study and the Resource Management Corporauon :
study (1969, INI) of the Job Corps are based on the same set of data, namely,

LK / |
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for making a distinction between the two types of programs on efficiency = '
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follow-up data cdlected by, Louis Harris AssociatesAlthmghthemeptiom _
these studies make conceming relative benefits differ somewhat, the differences .
are not great enough to cause major divergences in the estimated marginal rate of -

~ retum, In both studies, the rate of return is less than the five percent:lower

bound assumed for the social cost rate of capital. The OEO study (study #2 in

.- Table 9) of the Job Corps bases benefits on a before/after ‘comparison. Such a’

comparison has a built-in upward bias to it, although the magnitude of the bias is
not known.. If forced to make a judgment, we would judge that the NYC is a
more efficient social investment than the Job Corps, since the study of Boruset .
al (1970, 1) has had to make fewer eompmnises with optima‘ social science
methodology.

Finally, the in hool NYC has some of thé’mnbutes of a coopentive

" vocational educatioff or a work study program. That is, while the main focus of
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the_inschool NYC is to_reduce_the opportunity-costs-of-going-to school, the

-work experience is also intended to impart some skills, though there is no
necessary tie between the skills one uses on the NYC job and the courses one

~ takes in school. However, the machog:w!:YC is a substitute for cooperative

vocational education-insofar as it imphoves work discipline and reduces the
opportunity costs of high school education. While the Somers-Stromsdorfer
study (1970, 1IT) shows almost no effect of the in-school and summer NYC in

_ reducing the high school dropout rate, as the table shows, the earnings benefits

attributable to the program are very high, especnlly in light of the short 18

_month benefit period.

Cost-Effectiveness Aspects of Education and Training. . Thoee studies
which used regression analysis to estimate benefits also provided estimates of the
net gain in employment due to their particular programs. Tables 10 and 11
display the results as well as show the basic structure of the regression models.

' The similarity of the results is noteworthy, given the differences in

. methodologies. The Gibbard and Somers (1968, II) Main (1968, III) and Solie

(1968, 1) studies all suggest-a gain in employment over the nontrainee
comparison Stoup of greater than 10 percentage points but less than 30. Perhaps

- the Main estimate of a 20 percentage point gain is the best estimate. The

Stromsdorfer data is essentially the.same as the Gibbard-Somers data. The only -

“conflict in the data is with respect to the experience of dropouts. Gibbard and.

Somers report no difference for dropouts vis-a-vis trainess, while Solie,
Stromsdorfer (1968, I1I) and Borus (1964, III) report trainee employment yms

~over dropouts in the area of 10 percentage points.

With respect to secondary vocational-technical education, the employmem

' gains over the study periods measured appear to fall in a nnge from ﬁve to 10
" percent. (See Table 11)

Impects of Voeehond and Manpower Training on Sdectell

* Sociodemographic Groups

Tables 12 through 20 dlsplay the effects of vocational, ‘technical and
manpower training on selected sociodemographic groups. Genenilly, this analysis
suffers from ‘the fact that small cell sizes exist for many cntlcal
soclodemoyaphxc subgroups, thus resulting in amblguous results.
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TABLE12 | -
NET EFFECTS ON EARNINGS (IN DOLLARS) AND EMPLOYMENT (IN

" PERCENTAGE POINTS), VOCATIONAL VERSUS COMPREHENSIVE

. GRADUATES FOR SEPARATE REGRESSIONS BY RACE AND SEX

s

First Year After | Sixth Year After’ 3-1{_Avmge in
- e Gruduation | ~ Graduation " Six Years
s"'"f""f Groaps ™2 TN2 | E | N | E N
"| White Male _
Comprehensive ! 'n . .
Vocational 43%s3190% | 30 | 20 [ 44%% | 57
n=854". 14 (@30 (16) | (1.8) (14)\ (PAY]
Nonwhite male ' o
Comprehensivel |« -~ | -~ ool , .
Vocational 21 9.0 61 7.1. 49 9.7
n=98 27 (8.7 (38) 155 {29 |
White female o ' .
Comprehensivel _ e o _
Vocational - 65** 119.5** | 9 44 46%* | 12.7%*
- n=1522 (7 |1y | an (eaH 1 ™ (1.6)
Nonwhite female : ' ' .
Comprehensive 1 } : : . ] .
Vocational 42%* 110.8* 32| 54 43%* | 93%
=293 - . |3 |@7D | @D | @s) |3 |36
Source: ©  ‘Teh-wei Hu, et aI:, “*Economic Returns to’Vocational and Comprehensive High

School Graduates, " Journal of Human Resources, V1 (1), Winter, 1971. .

© 1 This regressor of the variable enters into the intercept term. The other regressors of the.

_ variable are.interpreted as deviations from this vegressor. The variables of labor market,
1Q, marital status, and father’s education are included in the separate equations, but the
coefficients are deleted here.

.2 E denotes average before tax monthly earnings, and N ‘denotes percent of time

employed.

3 These statistics are the partial regression coefficient and:(in parentheses) the standard
efror of the coefficient. The statistic indicates that white male vocational graduates
earned $43 more per :nonth than did white male comprchensive graduates in the first

©..year after graduation. . : . o

- * significant at the .0$ level of significance, two-tailed test.
** significant at the .01 level of significance, two-tailed test.

One of the major questions plaguing the analysis of the effects of
vocational education is the issue concerning the length of time that benefits
persist. Table 12 shows that for one study for white and nonwhite males and
females, benefits to vocational education tend to disappear after about six years.
This contrasts with the results in Eninger's study (1965, II) of T and I education
for males which estimated that benefits tend to disappear after i0 years. Thus, it

o -




s

seems apparent that the high advantage vocational graduates experience does
‘tend to disappear. The question is why, and this has not been adequately
analyzed. The reason may be that comprehensive students gain more on-the-job
training than do vocational students. Hu, et al. (1969,11) found that high school
graduatés completing some post-high school education had-higher earnings ($396
per year) in the sixth year after leaving high school and were employed two
more weeks during that year, But they did not investigate the exact reasons for
the, convergence of carnings from the standpoint of on-the-job training.

1t may also be possible that compreh‘e‘risive graduates have access to-job

ladders which allow a more rapid eamings progression (which also implies greater

_ -opportunity for on- the-Job trammg) Thls hypothesns, too, remains to be -
_ investigated, .

Vocational Educatwn and Blacks. Table 13 dlsplays _evidence';)f the .

premium which blacks pay to participate in the labor market,

The socially disruptive effects of racial discrimination extend throughout
the labor market and result i generally lower camings and employment of
‘nonwhites, both for those who elect a comprehensive high school curriculum”
and those who study within the vocational-technical curriculum.

i Labor market discrirhination based on race may be considered as of two
kinds. The first can be tenned ‘“historical discrimination,” attributable to
-practices and institutions- that result in a generally lower level of health,

education, and training for the nonwhite population comparéd to the white

population. The second can be termed ‘“‘current labor market discrimination,”
the result of discrimination between nonwhites and whntes who have equal
productivity in the labor market.

.. The analysis which follows is one of currentlabor market discrimination,
The sample of observations are derived from nonwhite and white high school

" graduates .from the 195960 graduating -classes in Detroit, Philadelphia, and

Baltimore, None of these graduates had any post-secondary or two year ot four
. year college education at the time they were iiiterviewed, six years after their
‘graduation. In - addition, - the white and -nonwhite samples were fufther
standardized on the basis: of 1Q, father's education, sex, marital status, type of .
curriculum followed in high school, and condition of the labor market at the
time of graduatlon To our knowledge, this is the only major study of racial
discrimination”in the labor market that controls for all the above influences
simultanzously and, hence, isolates in its present form the effects of current

_ labor market discrimination on nonwhites, Table 13 shows the ‘results of the -

analysis of a random sample of white and nomvh\te high school graduates in
- three northien cities, :

In the first year after graduatlon whnte vocatnonal-a( ademic graduates earn -

$124 more per month than do nonwhite graduates from that curriculum. Also,

the whites are employed 30.63 percentage points more than nonwhite graduates. .

By the sixth year after high school graduation there is no statistically significant
difference in the eamings of white and nonwhite vocational-academic graduates,
However, in order to achieve earning equality, nonwhntes must be employed
8.44 percentage points more lhan whites.~ v
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TABLEDD

- EFFECTS OF RACIAL DISCRIMINATION ON EARNINGS :
AND EMPLOYMENT FOR GRADUATES FROM SELECTED SECONDARY

- CURRICULUMS .
. THREE NORTHERN CITIES, 1959-60-1966!
o | Average MtMy Before. Percent of Time
~ ‘Snmple ) Tax Easming - Employed
A EE”""\ : | 6Yeur| | 6-Year
i\ﬁy? Sixth . [Aversge| Fiest | Sixth |Average
: Vocatlonal-Academnc and Vocational- Technical Secondary Graduates
-h‘otalSample T JI124%* [ & | 81°% [30.61°°] 8.4° | 12.0%|
n=1080 ' ) | a9 |9 | @39 |35 |6
Mals 144%¢ | 106** | 145%* |22.11%¢| 20 | 9.7¢ |
n=322 | 33) | 3 |G (108) [(44) | 4.5
Females 1200¢ | 20 | 710¢ |329%¢ | .76 15.89¢
=758 1 - |9 | @0) [(4 . 0@ @5 | 3.0
CompnlmuiveSgconhyGndnates -
“Total Sample 100%* 24 | 76%* |23.6% |6.0% | 11.10¢
n=1687 a2 an |ay (@) |9 | @I
Males 1 9900 145 [ 1230 117,10 | 70 109*
n=630 ,  ~U2)  (32) |6 |60 |39 | @43
Females ;930 .11 | 59%¢ |240% |.87% | 11.1%
n=.1,os7‘ an - <(1g) an . lce (en (2.7)

Source Unpubhlhed dm from Teh-wei Hu, et al, A Cost Effectivenens An-lydl of
Vocational - Education, Institute for ' Remrch on Human Resources, The
hnmylnnh State University, Univernty Park, Penmylvmh, March, 1969.

1. This lnnlysil mmdndhel for the effects of month and year of high school gudultlon. .

\ - labor market at the time of graduation, 1Q, post-high school training other than 2-year or
d-year college, education, marital status, sex and father’seducation, Thus, the differences
between whites and blacks in ‘this analysis are a very close measure of current racial
(llmhmmtion pncucu as they exilted w thtee northern citiu from 1959-60 through

~Thepe statistics are the partial regression coefficdénts and thelr stmdml errors in
* parentheses. The partial regression coefficient s interpreted as follows: It measures the :

difference between average earnings or employment of white graduates and black ..
raduates carned $124 more per month than

. graduates. Thus, white vocational-technical
ter they graduated.

blrck vocational graduates in the first year
2. First = first year after graduation; Sixth = sixth year after gndultlon. 6-ym avenge =

average experience during the 6-year period after graduation.

“#% gignificant at the .01 level of significance, two-tailed test.
b stniﬁcgnt at the .05 level of ngniﬁcance, two-tailed test.
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vocational-technical graduates eamn $144 more per month than’ their nonwhite
counterparts in the first year after graduation; white femalé vocational-technical

~ graduates earn $120 more per month in the ﬂnt year after mduation than their

nonwhite counterparts.

‘ In the sixth year after gnduation whlte males earn 3106 more than their -
- nonwhlte male vocational-technical counterparts. Although there i -
statistically significant difference between the earnings of the two female éthnio o

groups, .the nonwhite: females are financially better off in that they are eaming
an average_ of $20 per month more and- working an avenage 7.56 percentage

* points less time than their white female counterparty. The nonwhite male .
vocational‘technical graduates, in addition. to earning $106 per month less than
the white gnduates, are shown as wosking more (2.0 percentue points).

" The picture is shgltly different for comprehensive high school graduates.

~ In the first year after graduation, whites earn $100°a month more than . '
. nonwhites and whites are employed 23.57 percentage ‘points more. In the sixth
year after. gnduatnon there is no difference in monthly earnings between these

racial groupings,but toachieve this, nonwhites must work six percentage points

more than their white comprehensive program counterparts. Whereas for.
‘nonwhite male vocational-technical graduates the absolute. earnings cost of

distrimination improved somewhat over the six-year post-graduation period, for

_nonwhite ‘male comprehensive graduates the impact of discrimination increased.

In the first year nonwhites earned only $99 per month less than their white

- counterparts; the différence increased to $145 per month in the sixth year after
griduation. For nonwhite female comprehensive graduates the earnings situation -
improved. There was a $93 per month difference in the first year. In the sixth
.year there was no statistically significant difference in earnings, but - this was

achieved only because nonwhite female comprehensive graduates worked 8.69

percentage points more m the sixth year than did thenr white femnle'-

counterparts.

. A
Thus, for a black mnle of other. nonwhite! male it isbetter in the longrun

to be‘a vocational-technical graduate than a complehennve high school graduate.

It wﬂl cost about $39 a month less iii “current labor market discrimination.

Among nonwhite females, however, the absolute dhcdmmtnon cost.is lower l'or
comptehenswe mduates than for vocatloml-teclmial gndtutee

T ry Education md‘?)ropout Behavior. High school dropouts are an

important sociodemographic group whose needs are apparently not being met by

. the educational system, There-has_been much criticism of vocational education -
- because its dropout rate has been highér-than that of the academic curriculum. -
Table !4.gives the relative dropout rates for Project TALENT males. This

- Thé data show that d:scnmnmm as measured by monthly eaminp is .
more serious in an absolute sense for nonwhite’ male vocatioml technical .
graduates than:it is for their nonwhité female: counterp.rts White rmale -

e R s s

criticism of . vdcational-technical education is warranted, but is more complex . .

“than a simple condemnation of the. program, as the ducuuion following the ‘

table suggests.

As suggested prevnously, the student who. tnke: the mtoml-technical : B N
cumculum is somewhat diﬂ'erent from the mdemc student: in terms ot' I

o - = a

e g
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) - hypothesis). Thus, he may, in

R

TABLE14 - - S

DROPOUT RATES OF HIGH SCHOOL STUDENTS
BY PROGRAM AND ABILITY QUAR'I'II."l

' ( ' Alnllty Quartde |

High School Program | Total — - - ,

ST Low I m High
|"Geueral 16.2 256 |, 167 9.1 5.7.

College Prep 39 22.5 " 6.8 1.9 1.4

Commercial S 12.5 18.3 109 | 9.3 5.7

Vocational n4 | 298 |.187 87 | —2°
, Agriculture 73 393 | 99 [ —

. the college-bound student stnves for is different fr6m that for which th
vocational ‘graduate strives. One may. be able to get such a job if he is a college
. dropout but not if he is.a high school dropout. In- short ‘the cosbination of ° _

o 1 Drop/out rates are based on information collected on 10th gtaders in 190 and
z follow-up analysisin 1963;both'mles and females are included.

.2 The size of the populatron within the cell d|d notvwarrant the calculatron of R

dropout rates.
Unpublished data from Project. TALENT,Reported “in Howard Vincent, “An
Analysis.of Vocational-Education in Our Secondary Schools,” Office of Program
-Plannirig and Evaluation, .S, Ofl'ice of Education, July 27 1967.

g

Source:

, socrodemographrc baceround as well as in reasons for choosmg a specific kind

" of education. He may have a shorter time horizon-that is, he may value present
seconomic gain more highly than future economic gain. This is an-understandable,
behavior pattemn for die drsadvantaged person who  is enrolled in vocational;

- courses. Likewise, the vocational student may value the money incomeof a job

more highly and the status of a-job less highly than would an academic graduate.-

Also, he is training for a jobr in which he is tg be employed immediately upon

leaving high school. When labor markets are’ trgﬁt he ‘does ot necessarily need to
be a high school graduate to get this job as long 25 he has the skills necessary to
meet the occupational minimum. (There is /a direct relation between_ the
unemployment rate and the 'ugh school retention ‘rate whrch backs up this.
lifect ‘be able to fulfill the Purpose Of the

-program-placement in a ]ob'
academic student must have 2 hrgh school drploma in order to proceed tc ethe

_different “sociodemographic l)ackgmund different - werghts;m income versus

status, different time honzons"}and different constraints op job entry (e.g., high : .
““school diploma, necessary/not necessary) miake it inevitable that theré will be a.
' hrgher gross dropout rate for. vocatronal-techmcal educatron The phenomenon

is, ix fact; built into the program. . .
" What the data in Table 14 suggest therefore, is that the calendar time

" spent in a vocationAl-technical program may be foo long. This possrble excessive .

‘

- time is actually the‘result ofa curnculum mix that is forced upon the students T
. . 4 ) . . T, vy, e S
2 S S Be . , bE
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"o C e TABLE 1§ .
PRESENT VALUE OF EARNING STREAMS FOR MALES AGE 17
BY OCCUPATION, YEARS OF SCHOOL COMPLETED, AND ETHNIC
. CATEGORY,FOR HE UNITED STATES, 19601

White Nonwhite

1. Experienced Civilian Labor Force _ : . .
HS 4 A $38,384 $26,329
HS 13 . f ‘ 35960 23,645 -

' ‘ 2424 2,684

Experienced lenan Labor Force . ‘
HS4 - ' S ) 0182
HS13 ° : o ‘

Professnonal Technical and Kmdred
.. HS4
HS 1.3

. - Designersand Draftsmen . .
. HS4 A ‘ : . 46,980 ¢
HS 13 . B 46411

569

- Farmers and Farm Managers . .
- HS4 - . ‘ 22,162
“HS 13 : ‘

Managers, Officials and Proprietors

‘\'

HS I-3-

. Buyers and Department Store Heads
. HS4
- HS}3

. . (lerical and Kindred
. HS4 -

I B Y g i W NN L1 v o1t taea e v e SAST S S e, e

Bookkee prs
HS ¢
HS 13 .

Lyt e

Shipping and Receiving Clerks - .
.HS4 - , 319882 |
HSI-3 _ - S 35689 B 36213"

' o -959’ ’ -4225 :

All OtherClerical e T i
HS4 e T T C] - 36525 _.-287673
G| 35699 | 280127
B T : 1826 | ~ 755




; Nonwhite
12.  Sales Workers N '
" HS4 $38,067 $28,2812 .
HS 1-3. 32,178 23,4642
‘ S 4 _ 5,889 4817
13. " Insurance, Brokers and Underwriters o .
HS4 . _ 44 430
HS1.3. > 45,464
- . : L - -1,034
14. . Craftsmen, Foremen and Kindred 2.
HS 4 I , : - 42,548 30956
v HS 1.3 - - 42,155 - 28,7127
3 : 393 2,229
15. Brickmasons, Stonemasons and Tile.
- HS 4 - 45,081
HS 1.3 42,539
; - 2,542
16. Carpenters , '
, . HS 4 38,449
HS 1.3 " 38,624 .
. [17.  Compositors and Ty pesetters
HS 4 . 42 859
* HS 1.3 44979
. -2,120
"|18.  Electricians .
: . HS 4 . 46,103
HS 1.3° : "~ 48,358 -
: i -2,255 -
19. Lineman and Service :
.HS4 - - - 46,889
HS 13 ~ 48992 -
. . g - -2,033
. [20. Machinists . .
- ..HS 4 43,707
HS 1.3 44,187
21. Mechanics and Repairmen - - _
..~ --HS4 ' 38,816
+HS 1.3 38,769
- . , 7 e 47
22.  Airplane Mechanics and Repair ' o
- - . HS4 U 1 45,0493 -
. HS'13 - . o +-45,149
. ‘- - . . ) . T :'lm
" [23.  Auto Mechanics and Repair . : ‘.
' . HS4 . 35962
HS 1.3 |- 36,428
. ) - ‘. . 466 .

. “76 . .

i




.

3
&
3
p
i,
R
e
B
tl“-?
4.
Wl
N
¥
o
3.
P
4.
B
T
[
.

‘The data pmented were ulculated as follows:

Y‘17

Retunto 4 at age 17 =

I .
: : ' - White Nonwhite
24. Pamters, Construcuon and Maintenance ' ‘ ;
-HS 4 $35,511
HSl 3 32,925
2,586
25, Plumbers and Pipeﬁtters
HS 4 46,446
HS 1.3 45427
26, Toolmakers and Diemakers, Setters -
: HS 4 . 52847
HS 1.3 53211
- - =384
27. Operatives and Kmdred | —
. HS4 . 31,576 27,167 | .
HS 1-3 36,821 - 26,519
765 648
128. Truck and Tractor Dnvers ‘ o
HS 4 37,502 -
~HSI1.3 " 38997
29. Other Specified Operatives ‘
: HS4 . 37,089 25,9073
HS1.3 e 35,256 25,729
8 ‘ 1833 178
30. Service Workers '
HS 4 30,860 21,249
HS'1-3 27431 20,170 -
] 3429 1,079
31. Barbers
HS 4 33,622
HS 1.3 35,645 ;
I ) -2023
32. ' Protective Service Workers :
HS4 - 41,895
HS1-3 40453
‘ 1,442
33. Other Service lLicluding Households ¢ T - -
o HS4 . 24,659 20,330
HS1.3 22720 19, 754
: ' 1939 576
34. Farm Labcrers &Foremen . 2
HS4 ° 18,693 11,6022
v . HSI1-3 16,540 9,7842
- : 2,153 1,818
: Notes ‘

Y‘ 18 +...¥i“

as=f ° 85(1+r)2

(¥t
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- school

. Return to I-3 at age 17 = Y13 o yl3 . yl3

17. : 18 _ 64
asl” . am? W8
where . ' .. - . .
Y4 and YI'3 = median earnings of those with 4 years of -high school and
° 1-3 years, respectively, subscriptsr refer to age, .
and o o ’ '
v4: = (0 by assumption.
Y 17 .
Also #' . °
Yig = Yy = = Y4
' Yys = Yy = =Yy
o, Y55 t = Y56 L= = Y64 for 'Y‘4 and Yl'3,v
: L agdin, by _nssunrption,'\_ o
and ; ) oL )
’ B ¢ = 10 percent - e .
2 Age 18-24 and 25-64 cohorts used, ) )
3 . Age 55-64 cohori earmngs estlmated - {
Source : ot

Stuart O. Schwartzer, “Occ ational Choice, ngh School Graduatlon, and Investment in .
of the Joint Economic Committee, Suboommlttee on Eoonomy .
| .3

Human Capital,” Hearings
in Govemmem Natmna Priormes 1-18 June 1970.

but which may not correspond to Iabor market realities or the needs. and
" long-term plans of students. The MDTA program purporis to give a man entry
‘level skills after no'more than 52 weeks or one calendar year of training. What

point is there in dragging out the education for this equivalent goal to two

- calendar years in high school? The dropout rate from ivocational-technical

education might be reduced if the calendar time spent in high school were cut,
by one year, from four to three years. As Table 15 shows, an additional calendar
year of high school is a detriment to preparation in a number of occupations,
“such as electrician and machinist. One should note, also, that most of the

- .occupations listed represent skill specraltres offered in vocatronal techmcal

" schools.

_ Finally, further evidence to support this hypothesrs is found :n the study
“on low achievers (defined as those votential inductees who failed to pass the
Armed Forces Qualification Test) by Hansen, Weisbrod and Scanlun (1970, 11).
The authors found that extra education, in the sense of additional, years of

- schooling, was of much less value in improving earnings- than were various types .

of skill training learned outside of school. In short, they point up the cmcral_
drfferencr petween extended time in school. versus what one actually leams in

L S
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TABLE 16
IMI’AC'I' Ol-' MANPOWER TRAINING ON SELECTED |

- SOCIODEMOGRAPHIC GROUPS,
PERCENT OF TIME BMPLOYED IN IS-MON‘I'H POST-TRAIN!NG PERIOD
) " Did Not - Non-
Sample Dropout Report Trainee
.” Subgroup - b b b m
‘ () (s) ®) ¢)
Total o .
Sample 8.9+ $225,2* | -18.1* 60.3
(n=854) (3.9 (5.6) 3.6) (36.9)
Education : T )
0.8 : 263 47.6* 298+ 46.3
-1 (n=207) . (99) (12.5) (86) (38.6)
9-11. 9.5 -16.4 ~-214* 599
| (n=254) (64) (10.1) (6.6) (35.8)
12 . 60 - -18.4* -109 68.0
(n=320) - (52) - (8.7 . (58) (35.1)
13.and over -104 - 40 400" 67.5
(n=73) (10.6) © (28.8) | aoa. (32.5)
g%)eor less 5.5 14.7. 89 63.9
(n=408) 47 (6.9) (5 0) (34.7)
31.45 96 -30.2* ,,,_.21 J* 59.0
(n=321) -(60) (10.1) | "(62) (38.3)
46 and over 420* | -86.3* | -369* 519
(n=125) (12 5) (22. 6)'_ (11.5) (39.3)
Male 54 25,0 | -147¢ 63.8
(n=618) (38) - (6.5) 4.5) (36.2)
Female -10 21.7% -154* 509
(n=236). (8.8) (10.2) (64 (1.4
Apeand Sex - - S ' '
Male ce ‘ '

. 3001 less 70 -19.1* -120 68.8
(n=218) (50) 8.1) 62) . (334)
3145 -3.8. -30.6* - -19.7* . 62.7
(n=218) @ 3) (132) (83) (37.6)
46 an¢ over 241 -68.5* -164 - 479
(n=82) . (21.3) (34 2) (219) - (38 0)
Female ' ‘ ‘

30 or less 0.6 -21.1 24 . 464
(n=90) (142) (14.0) -.(92) (33.5)
3145 25.1* . 174 |- 234% 513
{n=103) (120) (15 2) .| (9.8) 3. 7)
po & 2o -
L. / . Ae o




ASand over | 97.5* -1024 -61.5* 59.6.
(n=43) - | 33.9) - (423) (25.1) (41.0)
.| Prior Labor S ' : &
Force Experience . .| - - B ] :
NLF 1 478 -40.5* 233* .| 825
| (=131) 1 (9.9 (as9H> | 90 (39.2)
UE 6 mos. or less: - 27 | 230 -19.1* 619
®=173) %2 1 (66) | (139) X)) (33.))
UE over 6 months . 14.6* -20.5* .23.6* 46.8 1
| (0=242) (6.6) -1 (118) - (1.2) (3849
- |EMP6 mos.orless | 1.7 59 17.1 669
(n=69) ' (23.0) (222) (21.0) (349 .
EMP over 6 months | 09 118 | 42 - 708 ;
(n=239) .(1.8) (10.2) 7.6) (323)
Ethnic Origin . - | 1
White : 1 9.2+ -24.1* -18.1* 60.7 -]
(n=831) I X) (1)) (3.6) (36.8) ;
‘| Marital Status - 1 -
Martied - . | 97°* | -248* | -170* 60.6 -
‘| (n=586) : @42) /0 - (4.3) (38.0)

Single ' | v44 -23.7* ‘| -163* | | 603 o \
1(n=198) : Q. 6) (o) | (6 (34.5) {3
Widowed, Separated, ) ] g
ot Divorced : 6.2 - =210 -1.6 572
(n=70) “(158.3) (27.6) (.0 (353)

Notes:  + Significant at the .05 level or higher.
b is the partial regression coefficient. ‘ C
(s) is the standard error of the plmal regression coeff' cnent or standard devntlon
of the mean,
" m mean of the dependent variable. :
& (™) is the number of observations in the interaction mbumple

-In addition to Whll is shownin t_he table for each intiraction equation:

1. All equations contain a labor market yariable in dvmmy form. -

2. All equi:tions contain a job placement variable in fummy form. - -

3. Noequaci'on contains the age-sex interaction s=ts

4. Ageand age nsuned are in equations containing an education variable.

S. Education education squared are in the eqyations containing an age variable.

6. All equations contain a mobility variable in drv:mmy form.

7. nll;el regressor for the “Reject” training status is included in the model but omitted in the
table. .

Thus, for exampie, for all respondents who have only 0-8 years of educatlon, the following
independent variables are used to explain earnings and employment: age and age squared;
sex for male and female; labor market area for Charleston and Huntington, and McDowell,
“‘Monongalm, and Harrison countiées; prior labor force experience-NLF 6 mos. or less, NI.F"
over 6 mos., UE 6 mos. or less, UE over 6 mos., EMP 6. mos. or less and EMP over 6 mos.;
" placement. effort-metal working skills and dnimng for a gpecific company; marital- ~ 2
_ status-married, singie, widowed and separated or divorced; race-white and' ‘nonwhite;
mobnlity-whether or not a person moved any distance at all; and finally, the training status
_variable as shown. Thus, the same equistion is run for the respondents who are 30 year old
or less, except that educahon and education squared are substltuted for the age'variable. .

o ,*‘ "
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The values of ' the pmml regmion coefficients for the training mtln varisble are
differences from the traince regressor which enters the intercept term. Thus, those
nontrainees who had only 0-8 years of education were employed 29. percentage points less
time than the trainees over the lB-month post utnuung pcriod

Source:

Unpublished data, West Vi inia Retrammg Research Project, Depmment of Economics, o
. University of Wisconsin, Madison, Wisconsin.

Effects’ of Manpower Training on Soclodemoyuphw Groups. * Tables 16 -

- and 17 give a detailed analysis of the effects of Area Redevelopment Training on

. several crucial sociodemographic groups in terms of earnings and employment.
. The pattern of net effects of retraining among the independent varisbles is
different in terms of size, sign, and statistical significance for the two depcndent
variables. The independent variables generally explain more of the variation in

the earnings variable than they do for the employment variable. The coefficients. :
of determination as a group tend .to be significant at.a higher level of statistical -

‘significance with respect to the earnings compared to the employment variable,

Employment, Major interest ‘in this study lies in the size, sign, and
statistical significance of the partial regression coefficient of the nontrainee

.. regressor’ of the training status variable. If retraining is effective, nontrainees

- should have less favorable employment and eamnings experience than tninees.
Therefore, the sign of the pamal regression coefficient of the nontrainee
regressor should be negative since the nontrainee experience is-interpreted in

: marginal productivity of the trainee, other things equal, and hence, tninees
should have higher employment or eamnings than nontrainees.4 With respect to
employment, this is generally the case. Exclusive of the results for the total
sample, 16 of the equations in Table 16 show that retraining has a positive
and statistically significant effect on post-tmmng employment. Eight equatlons
" show no statistical difference, though the signs are negative but for two casey. -
Of interest is the suggestion in the data that retraining has been of greater
help to those persons with greater labor market disabilities'than to those persons

g . of education, trainees are. employed 29.9 percentage points more or 5.4 months
w o (18 x 29.9) longer than nontrainees. For those with 9-11 years education the
i " difference is 21.4 percentage points, or 3.8 months. And for those with 12 years

. education the net employment diffcrence between trainees and nontninees

P

will have 3 larger impact on marginal productivity for a person with a low stock
. -of skill or acquired ability than it will for a person with a high stock of skill. The
13 and over education group represents an -abberation from this trend. A
possible reason for this abberation could be that the trainees with 13 or more
years of education are still attending ccllege while thé nontrainee counterparts

PR
¥
P
X

. 4 Fora given level of wages, employment will increase if productivity increases since this will

increase the demand for labor, For a given level of employment, wages will increase if pro-

" ductivity increasesemployment because the rise in ptoduc*’vity, other things equal, will in-
crease the demand,tor labor. -

terms of its deviation from the trainee experience. Retrainingshouldraise the ~

who have higher labor market qualifications. Thus, for those with only 08 years

~ drops to 10.9 percentage points, or 1.9 months. This is not entirely unexpected .
" since it is theoretically reasonable to assume that a given amount of retnaining




are not. College students may be using the training process itself as 2 means to
acquire part-time employment. However, the trend holds up for the age and the
prior labor force experience subgroups. For those who are employed prior to the
time when' retraining began, there is no statistically significant post-training
employment difference between trainees and nontrainees. For males or feimales
under 30 years of age there is no statistical difference between tralnees and
nodtrainees. These results suggest that, if a goal of retraining is to increase
employment, retraining efforts should be concentrated on those persons with
labor market disabilities - the older, the less educated and the unemployed or °
the non-labor force participant. The’younger, more educated persons who havea.
history of very recent or consistent.employment tend to benefit very little from
retraining in terms of net increases in employment.

The pattern of statistical significance for dropouts is-of interest since those
dropouts - who suffer the more severe labor market disabilities such as low
education, advanced age or long-term unemployment, fare significantly WOtse;‘
than the trainees. However, for most .other sample subgroups, there is no
statisticaily significant difference in employment between trainees and dropouts.
This phenomenon does not mean that completion of retraining was of little
benefit to the trainees, since dropouts had, on the average, completed about
one-third of their retraining before dropping out and often took jobs in related
training areas. However, one implication might be that, on the average, certain
groups of the unemployed need less training to prepare them for employment in
a given job ihan was being offered to those groups in the retraining programs. Of
course, thJs it the theme underlying the discussion of dropout behavior above.

Effects on Earnings. The advantages of retrammg are less dramatlc with
respect to increasing earnings thafl they are with respect to increasing
employment H one of the major objectives of retralnmg is -to significantly
increase earnings, then, for the total sample, this objective is achieved. For the
total.sample, trainees earn $43 per month more over the 18-month period than -
do nontrainees, The difference is significant at the .01 level of significance.
However, the picture differs among the 24 sample subgroups. For these 24 A
subgroups, only nine of the differences in earnings between -trainees and
nontrainees 'are statlstlcally significant. Four of the cocfficients for the .

- ‘nontrainees have a positive sign, implying negative beneiits to retraining; but thé

e TN S S e e s e e e
PR s A T 4 e = g TR o
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coefficients are not statistically significant, and so there is, in effect, no
- difference in earnings between the trainees and the nontrainees for those groups,
Also, the lack of statistical significance for other groups, even though the
regression coefficient has the appropriate negative sngn, indicates no difference - -
" between trainees and nontrainees. '
Again, there is a tendency, though nct nearly as clear cut as with
employment, for retraining to have the greates absolute impact on earnjings for
those with the more severe labor market disabilities. Trainees with 0-8 and 9-11-
years of “education. eam significantly more than nontrainees in the same
educational subgroups but there is no statistical difference in ¢amings between
trainees and nontrainees for 12 and 13 years or over of education. For those
who were not in the labor force or who were unemployed for over six months
before retralmng began, retraining has a sngmﬁcant effect. But for those who

.f(‘

e T

I




P . .
0 S DTTERAT P TS R W), S S o il 8 91 e

" IMPACT OF TRAINING ON SELECTED
" SOCIODEMOGRAPHIC GROUPS . -
TOTAL 18MONTH POST-TRAINING EARNINGS, IN DOLLARS :

e

TABLE 17

10,

Dropout Did not ‘Non-
Sample Report _ Trainee -
Subgroup b b b .. m
' ' ) - (s) (s) ()
Total o -
Sample -651* 4297* | .-782* 3199
n=(854) (226) (359) (229) (2628)

- Education T : - ’ _
0-8 o -1137 2318% -1137+ 2509
(n=207). (668) (825) (583) (2562)
9-11 -S14 N_~709 -1290* 3005

. (n=254). (404) (639) ' | (420) 7 (2592)
12 -677* -1032* *99 3614 .
(n=320) (298) (502) (330) - (2532)

" 13 and over -1129 T 3406 742 - 4010
(n=73) (918) (2488) (919) (2837)
Age . . s . .

. 30 orless 978+ “970* -534 3402
(n=408) (283) @16) - |- (299) . | "(452)
-31-45 -119 1266 ~1081* RN
(n=321) (425) .(706) | €a33) (2893)
.46 and over .| -1529* - .-3598%* -595 | 2348 -
(n=125) (119 Y1398y . (713) (2300)
Sex . - : o

- Male \ -612* - -1582% -800* . | 3868
(n=618) —. " §| (280) . (484) 329 . | (2695) -

-"Fefnale{’_ - =343 -1 746 273 1446
(n=236) ey - @85y | (242 .(1319) -
Ageand Sex ' ' S o
Male - ) : N _

30 or less ‘ -1122 . 1394* 745 .- 3985
(n=318) (326) . (535) , | (a10) " (2404)
31-45 110 -1458 . 979 4908
'n=218) (586) - (1059) '(666) (3039).__
45 and over -864. 3582 | /162 2808
-(n=82) (1520) (2436) (1560) (2572)

~ Female - -

300r‘les§4 -9 s} 972 1344

.
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(n=90) (518) -(1192)
3145 262 1524 -
(n=103) " (502) (14,38)'.-'
46 and over -2629¢ 1472 .
(n=43) oy (1288)
Prior Labor Force
Experience :

1 NLF - 157 2034
(n=131) 1 (485) '(2026)
"UE6mosorless | -816 4004 -

=173y ., (440; (2550)
~"UE over 6mos -934# 2433
(n=242) . (399) (2539)

- EMP 6 mos or less -173 T 3825
®=69) + | (7179 (3064)

" EMP over 6 mos 318 : 3844

- (n=239) (555) (726) (541 (2504)
R.ce' ‘ ] . .
White -689* 1244* | 816" 32200
(n=831) (226) (375) | (228) 2617)
Marital Status : )
"Married . -337. / 1110* : -664* - 3418

. (n=586) - @1 (468) (282) ’(2762)
Single -1364 - -1443% 1129+ o 2942

. (n=198) 450) 97y | @53) 2332)°
Widowed, Separatedi - o )
or Divorced 175 925 1064 - 2091
(n=10) ( (794) (1430) (879) (1822)

Note: . The notes of Table 16 all apply to Table 17,

-

were employed before "i'etraining or who were unemployed only six mmtl;s or

.- less, there is no-statistical difference in earnings between the trainees and
nontrainees. In short, while tetraining pays well for the study sample in the -
aggregate, important subgroups within the sample have tended not to benefit at-

all on the average. These reuits, of course, apply only to the specific sample in
this study znd refer to a very specific locale and time so that generahzat:ons
beyond this sample are risky if not inappropriate.

" These results also highlight an important pohcy issue concerning the
private and social ob;ectwos of retraining. If the objective of retraining is simply
to get people back to wark, regar(!fess of the wage fate they receive, then, on the
dverage, even for rather specific categones of people, retrammg can be judged 2
success. for this sample. But, if the goal of retraining is to yield a net money
benefit over money costs, thm retmmngl?s not been very effectlve, fer, certam
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_TABLE 18

-~

ESTIMATED NET EXPECTED INTERNAL RATES OF

RETURN T0 SELECTED TRAINEE SUBGROUPS ‘ .

Trainee Subgroup

Averagel
. Costs _

“in Average
Benefits \| .

Difference

Sociel

" |'Rate of Retwen4

Education
8
9.11

12

30 or less -
- 3145
- 46 and over
‘Sex
Male . -
.. Female

“Sex and Age
30oorless
3145 ,
46 and over

Female

"~ 300rless -

3145
.46 and over

: Pnor Labor Force

Expesience
NFL -

13and over -

i
e
%
kR
5
1.
.2
o
»
.
“
.
i
.
s
r
[
b
-
.
&
5
s
£
&
5
&
£
.
A
.
5
B

UE 6whs orless

UE over 6 months _

" EMP 6 months or less.
- EMP over 6 months

742
558
515
59
656

‘548
525

789

&

. 789
189

789 .

401

| 401

321
696
590
628
687

758

860
662

4952\

3562
720
3972

533
1822

497
653
-108

S
3232
- 8822

[

505° - .
57132
898

992 - |-

. »

989
- 1529
48
194
. 46.1
129.3
70.3

64
354

1507

s
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Race ‘ | . | . - . ':-,---
|- White | 576 | 544 %07
Marital Status. - .o L I ' . . Eh
Married ~ - 599 ] M3 es .| 8
Single f 688 152 | . 1064 -
. Widowed, Separated, | - , SR B R R
- Divorced o 1 334 .7@2 .3 ~ &

"Notes: 1 Thencuminpdnfferenm!lmﬂnla monthbenel’itdlmr‘thhwnmdtoa ,' . 5 U

lZmonthbnu. e : .:
9 K ’ i ) . Lo




2 'Not statistically significant, :
3 Negative rates of return are implied.
4 A 10 year post-training benefit period is assumed. : .

Costs: Glen G. Cain and Ernst W. Stromsdorfer, “An Economic Evaluation of
Govemment Retraining Programs in West Virginia.” in Gerald G. Somers, (ed)),
Retraining the Unemployed. Madison, Wisconsin, 1968. Table 1X. 2 p. 313.

Benefits, Unpubhshed data West Vu'gmh Rettaming I‘m;ect

- Source:

su'bgroups gam Iittle or no net monetary benefit on the average. Two

ions arise. First, pethaps some of these subgroups simply did not require

or required less of it or differenit kinds than that which was offered.
Second, erale may fail arid general disenchantment may result among those
subgroups who do not benefit in money terms. Such an effect could threaten the /"
social and political commitment of society to the entire retraining program ‘and

* could deprive of retraining those subgroups which can receive some benefit from
the programs.

Investment Effects, The earnings data in Table 17 can be combmed with
cost data from Cain and Stromsdorfer (1969, 111) to provide estimates of the
social rates of return for these various groups. Table 18 displays the results. For
those cases where the benefits are statistically significant, the rates are generally
very high. In addition, the subgroups with .the greatest labor market disabilities
tend to benefit the most. However, no female subgroup has benefit differentials -
whlc%re statisiically significant. For those. benefit differentials which lack
statistical significance, the rate of return is effectively zero. Were it true that the
negative” benefits-for certain subgroups such as single trainees were statistically -
significant; then the intemal rates here would be negative. Since they ar¢ not

' statxstncaﬂy sngmﬁcant, the rate of retum for these: subgroups is effectlvely zero,
too.

" When benefits are statistically s1gmﬁcant they equal the cost outlays ina’
year or two, well within the data estimation pegiod ‘of this study. Thus, even lf
considerable unﬂnrestlmatlon of money costs exists, which is not the case,
adjustent- for this cost underestimation would still leave the rates véry high,
The same holds true for potential overestifnation of benefits due ‘to gly'act that
.. -~ benefits are assumed to accrue by a constant amount for 10 years after trammg.

' ' The results from the Sewell study generally corroborate the findings in the

West Virginia Study. As Table 19 shov@l_,fpr both on-the-job and institutional -

training, blacks benefit more than whites in terms of“eamings; those.over 44

years benefit more than those under 21 yegrs. And farmefis and sharecroppers )
benefit even more than those peisons Ainemployed overegix. months. For

on-thejob truining, those with 0-8 years of education eam 13.dollars more per

week than’ th’u control .gfoups, and surpass those with 9:11 grades of education

"5 by twep dollars per week, while the s;tuatuh is reverse thh respect to-
institutional training. - 7
Tinally, Table 20 brings<additional ewdence to bear on these issues based -

,dxfferent lengths of training. Whereas the West Virginia study shows trainees
earning about $780 more than nontrainees in an 18 month period after training,
the Hardin and Borus study shows t»mnees E shorter (60-200 class hours)

e | R

on the'Hardin and Borus study (1969, I1I). In 4ddition it shows’ the effect of . °

86 " . A" . .," ] . : . _-.‘ . ' -t

‘
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TABLE 19,

. -
.

\

IMPACT OF MANPOWER TRAINING ON WEEKLY EARNINGS AND

HOURS WGORKED PER WEEK FOR SELECTED DI DVANTA_GEDGROUPS '
- p»> | Weekly eamings (dullars) Hours worked per week
Sample SubgOUP | 0n thejob | st | Onthe-job| Insti-
, Training! | tutional2 | Tnining | tutional T
Labor Force experience | ° to I . oL
e { prior to training R : : ' , - ‘ : o
o Farmer (96) = - | 17.8%* la7es| . a1e | 8. 1" B |
' Unemployed over ‘ o oo _ A R
6 months (37) 10.1* 84 |43 oS | b - o -
Color - R A P o
Nonwhite (416) 8.9 15e | 21% | 21 o o SR
e - Agéasof 1 Jan., 1966 : ;T : e
1 44 years &over (95) 1} Wil 78 . 6.2** 7.3* o e e
« . Under. 21 years (79) | ou . 88 - 26 09 ‘ R ‘ o .
Education. - . ' ‘ e - - T
08grades(224) | = 130%* 700 | - 48% | .40% | fo.
9-1T grades (140) ——|—11-:0%* Shaidl 38+ .02 - | .}
. Not;s: * Significant at the .05 level, | ‘ et

** Significant at the .01 level, ~ ‘ , ) .
1. Net regresslon co;fﬁclent for on-the-job ammg : : ) ~
2 Net regression coefficient for instltutxom trammg - S

Numbm in parenthesis are the sample sizes,

‘4

. o Source: David 0. Sewell Traming the Poor, ngstol Onurlo, l97l Table 8, p 76..

i training programs earning about $980in a 12 month penod or about twice the

S -+ -monthly benefits. However, the patterns. of [teturn respecq_to increasing -
o~ i« levels of education is. similar, more educated people bendfit les: as ome might

L . : expectrAlsgy those. who were previously on welfare7 benefitéd more than those K ~ A
. who were not prior to the time training began. Again, it is inter, stmg tonote the: - PR |
i - genenlly negative benefits gained by those groups other than noriwhites and - = - o L o
. ' . i those whites of 58 years education who stayed in the training progam for over. a Thee———
e CoT 200hours ofcla\ssmstrucnon o - T L e e
Ao T Effects of Vocational md Manpower Tmmng by I’royam Area'and slnll SR TR .

-There are very few good studxes of the differential earnings benefits of -

vocational prograim areas or occupatlonal skills, There are no useful benefit-cost - =

0 analyses by skills, mainly because of the difficulty of collecting cost;data by -
i ¥ skill. lt is dlfﬁcult enough to collect on the basis. of broad cumculurp‘

N areas or
> -’ : .
. r r'l
Q ) L e?
ERIC - o 87
b, ~She ‘. .;:4 ) T
- b ¢! (S A o . i
/r' . LY T e
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©. regression amlysis' to stadardize for the effects of such factors as sex, age, IQ,
 race, marital status and father’s education, it was found that there- was no Co
statistically significant difference among " the skills when compared with the - |-

¢ &
- @ __,' .
" TABLE2
. SOCIAL ECONOMIC BENEFITS OF 'I'RAINING BY.:
© - SOCIOECONCMIC GROUPS FOR VARYING -
s LENGTIISOFTRAINING INDOI.LARS
-° ’ mm 201- 1920
\Vhole Sample - . . $.976 " negative
. White Men C - - 670 3
‘White Women | S : 998 -129.
NonwhiteMen ~ L 1385 .| 247 |
Nonwhite Women T 1312 60 | ]
- ‘White, 5-3 Years Education - 1002° 305 |
* White, 9-11 Years Education - , 829 171 |7
White, 12 years & over Education~ - | 750 -151
Nonwhite, 5-8 Years Education, o 1,330 —2 |
Nonwhite, 9-11 Years Education . .. - 1,293 | 2001 |
‘Nonwhite, 12 Years & Over Edvcntnon 1,359 1,553
Prior Welfare: : v T o
Yes : 1,049 a4
No : _ 959 61
Traimng Occupation: : . : :
Factory o , . 848 -15 ‘
Health Care - 1140 - [0 <251 : J
Office . ] e 98 i
- AutoRepiir.- 1. me 10
" Other R - .-,060 |- -123

Notes; 1 No. 60-200 hour classes were intended for office ocupltiom. '
. 2 Thmisonlyonoobmvaﬁonfotthhubpoup . : .
Source: Adapted from Hardin, Einar and Borus, Micheel E., Economic Benefits and Costs
- . Of Retraining. (Lexington, Mass.: (Lexington Iookc, DC., Heath and Co., 1971),

Chapter 12, Tabies 12-2, p. 144;12-3, p. |46.12-4,p 47; 12-5,. 149 1u P.
151;and 12-7, p. 152.

even for a vocational school if ' this school is part of & larger school dmrict mch
that accounting records are aggregated. To be- sure, there are separate

* benefit-cost studies of given skills, in a case study context; however, the wide '

divensity of methodologies, with the fact that the studies do not contain all the
necessary data or information : on their. methodologies, makes: it extremely,_..
difficult to make valid comparisons. among llulls -

Secondary Vocatloml Courses..  The Hu, et al. study( 1969, II) ptovides
eamnings and employment comparisons among 12 different voutional skills
offered in' vocational-technical programs in three northern cities. Using

v
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. TAILE 21

PERCENT OF TIME EMPLOYED IN PERCENTAGEPOINTSAND
AVERAGE BEFORE TAX MONTHLY EARNINGS FOR NOI-COLLEGE
A'ITENDING V(EA'I'IONAL-TECHNEAL HIGH m GIADUATES

Vafhhle L - Aven.ein . | Fiest Year After | Sixth Year After
. Six Yesrs. |- Graduation | Grasduation
_ = b | @ | O] v | @
o Counesl ‘ ) Percent of Time Employed
g; n=56§ . o .
; ‘Commercial2 - : S . . g
;, FoodService . {58 [(1.3) | 136: (83)] 44 |(11.8) .4
Building Trades . E - FOR A
Occupations 33 |g26) | 155 | (142)|-18.6 |(204) |
~ & | Mechanical and Repair {22 | (64). [* 84 | (12)] 22 |(10.3)
‘1| Tool Design 14 |65 | 03| (03| 82 |@os)
Wood Working o ' K i .
Occupations . |27 [ (86) | 18| @7 90 |(1:9) 3
- Electrical and , _ C S 1 - .
Electronics 28 |66) | 68| (5| 19 |aoy | o 3
Agiculture & Horti- _ B A
culture - - 45 [172) |85 {9y o8 || | § -
‘Professional Occupatlons 24 | (46) | 46 (52)|-.59 {(749) L
S . Distributive Education |60 |(10.6) | 162 | (119)]|-22.1 |(17.1)
i | Personal Serviczs 108 | (5.5)| 44| (62)| 02 |(88)1—
v | Clothing and Fabrics {88 | (14) | 65 | -(83)[-21.6 |(119) \
£ e Average Before-Tax Monthly Earnings. N P
B Cognmercialz'- o o N A Y 3
i Food Service 20 j@w | | @] 16|69 | 7§
12 . Building Trades S oo ‘ . B ¢
¥ Occupations -~ |87 | (6) | 36 | () | -166 | 101) . -
& .| MechinicalandRepair | 4 ) (38) | 58 | (3) | 45| 1) N =
£ | ToolDesign 98* |'(38) | oassl (36) | 100¢{ (52)
b | WootWorkingOeeupe: | | [T )
£ | tiom st |6 |a | @)| e ()" .
Electrical and Electronics}] 8 1 (40) | 0 | 37| 8] (53)
Agriculture & ' S - - _
’ Horticulture 34 (103) [-108 | (96) | 140 [(138) -
| Professional Occupations | 2¢ (8)|--30 | (20| -9 | (3D . - K
Distributive Education - (49 [ (64) | 3 | (60} | 71 | @) | -}
Penonal Services . . [-85%¢ | '(33) T 75e-[~(31)-| - 84| 4q) [ -
Clothingand Fabrics |23 | @) | 11 | (a)| 49| 59 | " 7'~ ——n T __

E




, Notes:  * Significantatthe .08 levl. ~ © ¢ .

.....

" ** Significant at the .01 level.
b is the partial regression coerﬁclent
() is the standard error of the partial re;reuion coeﬂ'icient

1 The u,resslon model conlrols for the influence of labor market at time of gaduation eex.lQ.
race’, marital status and father’s educnlon
2 This regressor of the variable enters into the imercept term. The other regressors of the varinble
~are interpreted as deviztions from this regressor. Thus, over the six year period after. graduation,
persons trained in food service occupations were employed 5.8 percentage points less than those
who were trained in commerical occupations.’ However. this difference is no! statistically signi-
ficam T

Source:  Teh-wei Hu, et at, A Cost- Effecrivenm Smdy of Vocuioml Education.

Univenity Park, Pennsylvanis, 1969

commerctal courses, ‘either in the ﬁrst or snxth year after high school graduation
as well as over the six year average. (See Table 21.) Tool design yields
approximately $100 a month more than commercial courses during the finst,

* sixth, and six year aveuge after high school graduation. Personal services courses

such as beautician courses, earn from $75 to $45 less, as shown in Table 21.
- .- However, if some.course other than commercial were taken as the standard
of comparison, a different pattem of earnings and employment differentials

" would emerge, so the evidence in this and similar tables in this presentation is

not always conclusive. A slightly different portrayal of the data could give a
different set of impressions. However, the general lack of statistical sigmﬁcance .
in Table. 21 is striking and might well penist if other skills were used as a*
comparison, especially with respect to the employment variable:- .

. Table 22 contrasts.the. eamings and employment .of the six vocational

._program areas against the academic curriculum; Thus, the average hourly starting "> K

wage rate for distributive education -graduates was 21 cents less than that of
~ students who graduated from the academic curriculum.

Likewise, graduates from the technical program earned 23 cents more on
their first job than did the academic graduates. Up to three years later, office
graduates ‘were earning 22 cents more per hour on their currént or last job, trade
and indastry, 19 cents more and technical 26 cents rftore. But there was no _
difference betweon the hourly .eamings of the academic gnduates and the-

- distributive, health ur sgriculture graduates.

‘Unlike the results shown in Table 21, there are marked dnfferences in

employment level, with, for instance, ofﬁce graduates experiencing 14.1
" percentage points more of employment than academic graduates. These results

" would be more interestmg, however, had they been shown by sex and possibly,

ethnic origin.

Junior College and the Vocanonal ngmrz Areas Table 23 showsa -

-somewhat similar comparison for junior college graduates, although hexe the:

contrast is' between the vechmcal progmn area and the five other aress.

its start.ng wage rate than dld "did the techiiical mdmtes—-‘lihe-l:lamm and Borus . £
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TAILE 22

REGRESSION ANALYSIS OF STARTING WAGE; CURRENT WAGE ,
. AVERAGE MONTHLY EARNINGS AND PERCENT OF TIME EMPLOYED,

: BY PROGRAM AREA, FOR SECONDARY VOCATIONAL GRADUATES

Sﬂtﬁlw"hﬁﬂ',w" Esmning hmntof‘i‘hel
Pogam ~ | n=120 | w1224 | w=SI9 | w1028

S|P v @Y (@] b @

Offic |17°*|06 |.22¢¢( .07 | 77%%] 19 | 14.1%+| 29
Trade & Industry |05 |.07: -|.19* | .08. |:26 - | 21 | 9.4%+] 33
Distributive ©  }.21%*)08 +.09 | .09 [:37 -] 24 | 11.3%¢] 39

Health - |17 |47 1.26 |49 |8 | 45 | 149 |82
Agriculture (04 " 109 002 |.12- ] 7 | 30| 53 |45
Technical 23%%109. [.26* | .11 [68* | 31 | 65 | 45

- Significant at the .05 level of significance.
*# Significant at the 01 lovel of significance.

All significance mls are two-tailed tests.
Notes:

-1The wage rate regremion equations also conlrol for the effects of region, father’s educallon sex,
.marital status, socioeconomic status, tace and sdditional education after graduation. The earnings
equation cdntrols for all the above except ‘sociceconomic status and additional education after
graduation. The employment equation controls for all of the nbove except socloeconomic status.

2Base vatisble against which the others aré compared. 'l‘hus.lludents in office occupullom had 2
starting wage 17 cents higher than students in the academic curriculum.

b isthe partial nmmon coefficient. (s) is the standard error of the pmlll regression ooefﬁcient

Source:

Susan Feminch and Genld G. Someu, An Analysis of the Ecomomic Denef ts of Vounoml
Studies in Vocanoul ond Techniul Educstion, Madison, Wisconsin, 1970. Tables 5.3,5.6,and 5.9.

study (l969 lll) also shows health occupatnons achievmg esrnings greater than

those of factory workers. (See Table 20.) In addition, those in the agriculture
" program earned 29 cents per hour less than technical graduates with respect to
~ their cutrent wage rate, a direction of effect which is not unrcasonable, There is

,' no statisticaily significant difference in current wage rate betweex technica!

" education and . distributive, ‘office or trade and industry. While th? lack of

~"difference between the curert hourly wage rates of technical ané trade ando
industry is not unreasonable, it does not seem likely tiat there should be no

differential between tecknical and office or distributive education where there is

- a high concentration of females: This is so even in light of the fact that Sharp

-and Myint (1970, 1) control’ for "sex in 'in their regression . model, “since

interaction effects between sex and the various pwgnms have not been
accounted for in the model.

Tables 24, 25, and 26 show the mteuction effects between level of

educanon and vocational program area. The striking fact about these results is
- ‘the geneul lack of stmstncal ngmﬁcanoe between educational Ievels for. each of

v

PR 2R




‘I'AILE 23

RELA‘I'IVE HOURLY WAGE RATES, BY PROGIAM AIEA N
‘ FOR JUNIOR COLLEGE GRADUA'I'ES

. ;‘-“Wap Rate Cumnt Wop Rate .

b n=s__6‘8‘ - - | Coefficlent | Level ‘| Coefificient Iuel

. | Technicall - - I :
Health : ‘ 344 0099 .| 347 1 0829
Distributive Education |  -.177 1251 031 -~ | 8586
Agriculture - 075 4687 -.392 0123
Office -024 " | 8411 -186 3048
Trade and lndustry 001 9940 -073 6568
Notes

additional. education, sex, region, age, marital status, race, father's occupation, father’s education,

and socioeconomic status. Since technical occupstions are contrasted ‘sgainst each of the other *

skills, the table shows, for instance, that heslth occupations eamned 344 eents more fol thelr

" starting wn.e rate than dld technical occuptlom

Source:

the program areas. Thus, n is only in health occupmons that the ]uniorcollege

level earns a higher last or currerit wage rate’ than vocational high school. There is -
rio difference in first, last or current wage rate or earnings between vocational .
~ high school and post-vocltloml high school education. However, this result is

supported also by the study of Corazzini ( 1966, IT) for limited occupations in -

the trade and.industry- program area. Clearly, since the sample sizes for the

program areas are relatively large, this pattern of results is of great importance if - - "_

further research ‘substantiates the results. Since Morsch (1970, I1) found that for

given skill areas there was little difference in cost between post-vocational high .

school and junior college, yet both *evels of education cost more than vocationgl -

. or technical high ichool education,_then the .fﬁcacy of these two extu years of
. education is«called into question. -

One study is insufficient evndénce on which to mke far-reaching pohcy
conclusions of an educational institution such as the junior college, community

college or post-secondary school system. First, we are talking only in terms of

money returns. Next, the study, although nationwide in scope, has problems
from: the standpoint of non-resporise bias. Finally, when program ‘areas are

' aggregated “junior college yields a significant return over vocational high school, '

though the “benefit of pust-secondary school over vocnioml or technical

* seocndary education is less clear cut and may be non-existent..
‘ Tables 25 and 26 also show the interaction between vocational program :
~ areas and educauon Ievels but in this case, office educatnon is compared against -

., 180

. Yin addition, this te;ussion model controls for the effects of relltedneu of work to training;

: Laute M. Sharp md Thelma Myint, Gndmes of Vocstionel-Technics! hogmm in Junior
. Colkgn thin.ton, DC. Septembet, l970 Tables 5.33 lnd s. 34 L
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. " Howe\zer, except for the health program, junior _
between office education and each of the five other programs. Clearly, thisisa

4 x

each of the five rem:iimng\program areas. In_Table 25, some consistent results
begin to show. Trade. and industry, distributive, and technical ‘education all
yield kigher first and last or current wage rﬁc than do the office programs.
ollége shows no net benefit

startling result, if true, and bears' further .investigation to substantiate it. An

~ analysis of the added interaction effects of sex would have helped shed more -

light on these issues, 5:t whenone breaks the sample into subgroups ceii sizes in-
critical areas diminish rapidly. This of course, means a very large. initial size for

the aggregate sample, and, since there are not many econonties of scale in this .. |

~ type .of survey, especially at’thé critical data editing stage it implies very high,

B
, .
| \

[

/.

- costs for this kind of complex analysis. e
Table 26, however, doec shed some light on. mteractlon éffectstbetween

males and females Note, for instance; that for thétotal sample the positive male .
and negative female earnings benefits of trade and indus:ry compared to office -
occupations cancel each other.out. One wonld wrorigly be led to conclude that -
. there s no difference in earnings between ‘tradé and industry and ofﬁce_ o

occupations. Yet the signifigant fact is that males earn $69.more ‘and fémale’s
360 less in trade and industry-occupations in contrast to office- occupations” -
Throughout the ,table one can see how the male and female effects dilute or

market, success - should neglect the analysis of s8x interaction effects: The
classical way to do this is to separate the sample into its male- and fem_gle

compgnents, though anothq way is to add mteracuo'l terms to one’s regrcssnon S

equation. = ' s

i ..

In summary, Table 26 displays reasbnable results for rmles fur last-or .
current wage rate and” for average monthly earnings. A cautious analyst simply” " |

must remain. skeptical concernmg the results in the cells ot‘the remainder of the
table. . _ .
LY . .

Q .
.

PR ﬁanpest:er Traihing and Skill Areas. Tables i7‘:|\nd' 28 show the effects of
" manpower training on improverished rural,and farm laborers inNorth Carolina,

‘most of wiom are black. Table 27 again brings out the’ nmportance of controlling -
for sex mteractlons,(See tables above for further analysis touching on this issue.).

Thus, for males-QJT comipleters éarn aboit-.one dollar'a week more than do
institutional completers when both-are compared with their respective. control
groups. The table suggests that male OJ¥-dropouts.do-much worse than male

- institutional training dropouts so_that'whien dropouts and completers are -

combined, all institutional- tm‘ﬁs earn about a dollar more per ‘week than all

oJT tramees' Y&, if one. were forced to make a judgment, for this sample and -

/stuﬂy locale, OJT- training seems to have a slight edge ovei institutional training
for males. This is clearly the case for females where both OJT completers and

dropouts earned. relatively large ‘amcunts as contrasted to instituiional °
completers ‘and dropouts who gamed no earnings beneﬁts ws@vis\helr .

respectlve control groups.

cancel each other in the analysis of the total sample. It should be clear that no. .°
siidy which purports to measure the impact of education or training on labor .
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. IMPACT OF MANPOWER TRMNING ON WEEKLY EARNINGS
) -~ AND HOURS WORKED PER WEEK, MALES AND FEMALES

’ - ‘Weekly eamings 'Hours worked
: ) . ~ (dollars) | perweek
. Male!l T -
; 0JT completers 9.5%+ . - 06
0JT dropouts S 0.7 -.- 19
_ Institutional completers | . 8.5%* 19
C Institutional deopouts 8.1 : 29 o
v AIOIT trainces |~  7.4% 09~ o
T , , All institutional trainees . 83 - T 2. ‘
T : Females! : , : ' o
- ‘ . OJT compieters : 17.0%* - 10;7%% 1.
. .. 's| - oI dropouts - C114% | 40 1.
- ‘ Institusional completers - 02 . - 12
L . Institutional dropouis * © 3.2, . <18
; . All OJT trainees - o 14,58 1.7%*
e i Al instj\ti:tional trainees. | i, 0.3 -L1,

~'/\
’

| Notes: 'Sigmficant at the .01 level,

! lThe coefficients are to be interpreted as devnatlons from the average -
. “experience of the coptrol group members. Thus, male OJT
1 completzrs eamed $9.5 4 week more than miale coritrol group
|

'

i

members and worked .6 hours more per woek.

Soutce David O. Sewell, Training the Poor, ngston,Ontnrio. 1971 ,Table 7, p.
71. '

T~

-~ Table 28 displays weekly eammgs benefits by occupatlon for the same

. , _sample of rura poor. (See also Table 20.) Only service workers do not
P S experience a net gain in weekly earnings compared to the control group. [n view.

o, ' of the heavy concentration of blacks in this study sample, plus changing

-- 1 aspirations-and racial attitudes, perhaps it is not too efficacious to train blacks -

: for service jobs, For a variety of reasons, they simply may not succeed at this
occupztional activity.

‘ Finally, in his study S:well (1969,11I) discusses the issue concerning wage :
rate improvement versus employment improvement as a measure of the impact
‘of training. on productivity. While, as mentioned above, the general argument
that the effects of education and training should not be confounded by -

rJ
CRangtaf s ot TR

L ' ' R »emplov'nent effects is 2 correct one, it is an argwnent tempered for aneconomy
‘ L : where no structural unemployment or other rigidities or structural bottlenecks
confuse the picture. Given the -obvious structural unemployment ~and- —
' underemployment of his sample, earnings is a beiter measure of program effect” _ - .

. o ~ than wage rates. Wage rates can be assumed inflexible downward,.espwg;\ -
- ‘ R the. short un, due o such. tlungs as the social minimum wige Thus, they wi

- - o

'ﬁ_,

-
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* .| Net regression coefficients:

N .1 The coefficients are to be interpreted as deviations from the average -

100

. - TABLE 28
MULTIPI.E REGRESSIONS OF WEEKLY EARNINGS AFTER 'I'RAINING
‘AND THE COMPONENTS OF WEEKLY EARNINGS AFTER TRAINING,
O RESPONDENT CHARACTERISTICS: TRAINING STATUS CLASSIFIED
o ' BY TRAINING OCCUPATION

Weekly nom,'f " Hourly
~ (dollars) | per week (cents)

lngtithtiohal Trainees! \

"~ Building tradesmen 36.5¢¢
* Nurse aide - ’ 8.7
“Occupational farm tractor” 53
. Miscellaneous: - 26.3%*
All Trainees!
Net regression coefficients: = | . . Lo
Clerical and sales workers 2%.2%% g2se\| 3430
.. Building tradesmen . - 10.5%* 1 0.5 [ .29.7%¢
 Mechanics. o RN Nidd 4.6°* | 10O
Plant operatives | 64te reé 157%¢
Service workers ' SRR 5 BN B - T 7})

Notes:  *Significant at the .05 level.
** Significant at the .01 level.

experience of control group members; thus building tradesmen
under the institutional training component eamned $12.90 more per
i “week than thei: control group counterparts. »
~ Source: David O, Sewell, T)Ilnln( the Poor, Kingston, Ontado 1911 Table 9,
R 79

6 - o

productivity up to that level required to justify paying him current money. w;

employment and eamings effect. Thus, Main was incorrect to conclude that
retraining had no impact on the productivity of MDTA institutional trainees in
his national sample simply because trainee wage rates did not rise. In short, for

‘MDTA trainees and other ‘structurally unemployed workers, employment and

ariings and /ot wage rates are the preferred indices of hbor matket

" performance, *

~ Taken in this h;ht the mults reponed by Sewell are of some intemt
especially since he shows clerical and sgles workers receiving greater earnings
benefits than building tradesmen, mechanics or plant operatives, occupational
areas where, in contrast to clerical and sales, there hu been 2 Ionger bi.toricll

: penetratlon by bllcks

.not "adjust themselves downward to allow persons of low productivity to be -
“employed in the market place. Hence, the strategy 'is to. raise worker’s

" levels. When' this occurs, the program will show no wage effect bu an

\

i
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. an appropriate manner. Much of the current ambiguity that exists concerning o

su’umn, IMPLICATIONS, RECOMMENDATIONS .
Methodology. Theé methodology exists to perform beneﬁt-cort studies in
the implications of benefit-cost studies is the result of using faulty methodology.

The use of coitrol groups is'an absolute necessity, for-instance, yet. many -
studies, especially the earlier ones, use no control or comparison group. '

Adequate sampling procedures and adjustment for non-response bias and

N self-selection bias are necessities. Random probability samples of the population

“of interest seem obvious, yet judgment samples continue to be .used. 1t costs
more to perform a random sample since the population frame must be .

established before sampling is performed, but the extra cost is preferable to the

possibility that thé entire study may have to be junked because no one ii sure of .

the meaning or applicability of the results.

Control for non-response bias is costly, too. 12 often costs eeveral hundred S

dollars to run down' a ung!e observation. But, in many cases evca the most

elementary rnformatron is lacking with respect to non-response groups. This can,

usually be traced to the fact that it costs more per unit of information and is
distracting to deal with a group of persons on whom there.is often no concrete

E information available.
Self-selection bias, -the bane of retrospective evaluatiom, has not been: - -

. dealt with. adequately in'the past. The us: of probit analysis, a standard '

especially if motivational or other psychological information is available.

Both tabular analysis =nd regression analysis should be used. ‘hbuhtions -

are valusble in liying out the main dimensions of the study, but it is only
regreuion analysis which has the flexibility to handle large mimbers of variables
simultaneously. In retrospective studies of population cross-sections, even a basic
list of variables to properly investigate labor market influences can run to a

‘dozen; sex, age, race, education, marital status, socioeconomic status, IQ,

occupation, industry, labor market structure and geographic region are likely

- candidates. - Tabular presentation - simply cannot llmultaneoudy handle this -
~ number of variables and theic interactione efficiently. - -

" econometric technique, to ettimate a discriminant function can help a long way, -

-

" Finally, more attention should be paid beforehand to the acceptable levels -

ot' -statistical significance (tempered by cost: constraints) which are desired. The o
methodology for ntablnhing desired levels of statisti:al significance in one's

sample is laid out in most elementary statistice texts Lut the. use of it is not-
apparent in the studies repreaented in this survey. An example of the use of such’

"a methodology linked ' with cost "constraints is with the. Gary .Income
Memtemnce Experirnent whk:n is betn; conducted by Indiam Univemty at -

101
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. Gary. By establishing control over significance levels beforehand, it would be -
- - -« ... .’possible to avoid the calculation or complex results, all .or mést of which are of
R . o little use since one has variances too high to provide definitive results, = :
e : From the standpoint of henefit-cost analysis, both average and margmal
. N _benefitcost ratios should be used. Thus ‘far, most studies do not allow S R
- : ' " comparisons on a marginal basis among program alternatives. - o
Most of the studies do not compute true marginal benefits, Regressron‘ '
coefficienits based on.dummy variables yreld differences between - avergges. . L
S . Margmal benefits can be calculated by expressing program benefits as a function - T I .
o of length of exposure tothe program. The study by Hardin and Borus (1969, - i : :
: " "Il does this rather well, If the vocational or technical students and their
- ¢ - controls are handled in the analyfsis by using dummy variables (or by means of , B A
¢ croswlauiﬁcatron in tables) the*result one -gets is ‘a- difference between the . . e
" *average experience of the vocational student and that of the control group. A . . DU -
A marginal benefit cannot be estimated in this way unless the assumption is made I S R
T that th¢ difference between the averages is equal to the marginal drfference Not S h
’ - “everyone will accept such an assumption. . o
C “* " The discussion over the true value of the social opportumty cost of capital
" _remains-unresolvéed. For groups other than. society, the borrowing rate of funds,
if thegducational investment is financed by borrowing, and the lending rate,if = - . - L
-the investment is financed from savings, are the appropriate rates for indrviduals, i A
firms, and government ‘units other than ‘ne federal government. A R L )
T *  The proper investment criterion to be used inmaximizing the’ present value .
- ‘Lz'/‘ oo of new‘benefits depends “on the constraints which exist in the program's =
LU ‘institution structure. All of the three basic criteria suffer from shortcommgs , _ . U
' ' when hum caprtal mvgrtments are consrdered A , PR R A T

; - Benefit-Cost: - Sewndary Vocational Education What can be said? The' S | A ‘! S
.. i federal government is still not ‘confident since it has recently: funded a new . § - Co LT
o ‘nationwide- study of vocational education to be performed by the National T R
Planning Association. Yet the federal govemment appears too_cautious, Except -~ -} S e
e ~ -for the Taussig study (1968, 11), all of the major studies here show a positive 1 - e
“. i - effect of secondary vocational education. Aymajor question mark lies with the -
LT ter data from Project TALENT. These data have been yet to be sffectively analyzed '
R by mvestigators not directly associated with- the federal government. Since this
' ' data bank is a national sample, it is important that it be appropriately analyzed.
in the very near future. The major problem with these data lies ina relatively '
high non-response rate;, I
In-short, basedonwrrentevidence,it leemrclenthattherecondary voca- B
©  ‘tional curriculum yields greater labor market benefits relative to the comprehen-- - [ . . .' . =~ - . 7
sive curriculum. This judgment is qualified by the fact that the objective functions - [ - .. . .-
, of the two groups are not the same and the populmon served are not identical,
e o . Little or no reliable knowledge of the relative investment gains of vocational " -
o “courses or program areas exists. The estimates of benefits of program-areas are . | .
‘still inconclusive and sound cost measures are yet to be done. Benefit-cost - :
measures which compare séts of vocational skills on which one w(mld be willing
“to_ stake millions of dollars simiply don’t exist. The benefit measures are '
_ambiguou at best and are of no use in any case in the absence of measures of -

ST A g
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+ .. the length of formatchooling for many occupational areas may be too long.
The schooling process be longer than the’ learning process as further :

. is about the same for post-secondary vocational and junior college education.
" Thus, if junior college pays on the average while postsecondary vocational = 7

realtive COStS, lt does no good_ to provnde tabulations of gross earnings or wage
differentials by skill if information on costs is lacking. However, it is worth
mentroning #1 this point that the analysis by Schweitzer (1970, I1) suggests that

suggested by the Hansen-Wei rod- Scanlon study.

Benefr-Cost Post-Secondwy Vocatlonal Education and Junior College
The studies are pointing to the likelihood that postcecondary vocational®

. education is a losing proposition for-students who already have a sound high
- school vocational preparation. The junior college, however, loes appear to yield
“substantial benefits over.secondary vocational education, though again, the.
“problem exists that the objective functrons of the two drfferent populations

simply may not be the same.
Morsch (1970, 11) reports that- the, cost for the same occupational trammg

L 4

education does not, the average mix r{t’”skills at the two types of institutionsmay

" be the critical point to investigate Of course, as with secondary vocational
" education, this analysis remains to be done effectively. :

- "Benefit-Cost: Manpower Ti‘aininx That the present MDTA maripower

. training program is a worthwhile social investment seems indisputable. It is still

not clear, however, whether it is.the actual skills learned, the various services .
that accompany retrarning such as placement, or the sheepskin effect as a -
selective device which is mainly responsible for the high rates of return: An -

- effort should be made to identify the net effects of these three possible causal

factors. Yet, one hesitates to recommend the additional investment ‘of social .

~ capital in- thrs effort at this time unless it is accompanied by a careful study of -

the absolute and -relative: costs and benefits of differ=at-occupational skills

- within the program plus an assessment of the reasons for -the continuing.

“‘shortage™ of persons in occupations such as nurse’s aide even in the face of
continual retraining.
The studies of the remaining manpower progtams ‘are a mixed iot. Both.

- due to subtle and not so subtle differences in populations being served as well as .~ ’
- wide variations in methodologies one cinnot make reasonable marginal
" investment adjustments among these programs based on these data. One can

only judge that the programs-aré.covering their average costs. There is a basic

problem in attempting to use ‘retrospective—studies _f for economic, -
decision-making: The usual- approach has been for the govemmert to e express— |
interest in a target population, whereupon a program was designed to aid it. This
program was then retrospectsvely evaluated. Two -aiternatives to this sequence

are available. First, planned experiments, as with the three ongoing income
maintenance studies in Seattle— Denver, Gary, Indiana, and New

‘Jersey-Pennsylvania should be aftempted. Thus, consider whyt might be the

proper training program for welfare mothers: The Work Incentive program
(WIN), the MDTA approach, adult ot remedial education, and no program at all

‘immediately. present themaelves as-possible -altern: tives.- -Experiments with a
' proper control group dest;n could be devrsed to see whr«h ot' these methods is -

1 li "\
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- Vocational Eduation. At the present tlme sevenl muor evaluauons ol‘ )
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4 most effectlve in allevnting the stress of poverty among .\velfnre mothers, l‘ot
~instance. ‘

Alternatively, a particular tnrget group could be selected among the

" “various ongoing programs to estimate the différential program effects on this

poﬁulaion In terms of research findings these two alternatives may be more

: ““expensive than the unit study cost of the present type. However, they mightbe . .
~ much less-expensive in terms of the amount of unble poncy guldance they -
: mlght provnde : , 4

»

eocational education are ongoing. The Project METRO study by Max Eninger
(197:, 11) is a nationwide analysis of secondary vocational education funded by

. the US. Officeé of Education. These data are based on high school records and a -
mail labor market queotionnme of the 1968 graduating class. Preliminary
tabular analyses of the data ere in progress. Regression analysis of benefits will -

. be conducted but there are no estimites of costs based on this sample. .
The National Planning Association has just been awarded a major contract. |

* by the US. Office of Education to study the labor market and o ther noneconomic

. effects of vocational education at the secondary level. Aneffoit ‘will be. made to

estimate - e net effects of vocational education by program' ares and by

treatmient such as cooperative educacivn. This study is planned to runinto 1973.

- Two cohorts of students-will be analyzed-those 10th graders who could have
- graduated in 1968 and those who could have graduated in 1970. Approximately

20,000 observations are planned for analysis. A mail labor market questionnaire
is planned to collect the needed labor market data. Data from school records will

- also be collected. Com wnll not be col! ected except for a small_subumple of -

schools

: Manpower Smdies. Opeutnom Reeearch lnc . in con]unction with the

. Ofﬁce of Economic Opportunity (OEO) is conducting a major benefit-cost study

. of four manpower programs which promises to be definitive: The programs are ' -
. MDTA institutional training; the Job Corps; NAB-JOBS; and the out-of-school

- NYC. Data will be collected by Operations Research, Inc., and amly:is mll be

done by the Office of Economic Opportunity. ‘
" This “study shows great promise since the teopome rate has been

- .,L'mamtained at over 95 percent and an’ elaborate sampling prooednre was
.. developed to select a sample from a set of large metropolmn areu which
~ themselves were judgmentally selected. o

An elaborate personaty administered quemonnure io the main data base

~.but large masses of individual records from' training centers, and the like,

~ being collected on approximately 10,000 sample observations. . .. . - o
- The cost analysis is being conducted by the present mtho: in oonjunction

with Operations Research, Inc. Benefit analysis will be conducted by the OEO. -

PO o

This study promises to be the definitive work on manpower programs to - T

- ..date, especially since it will allow marginal economic compuisonumon; major -
’ manpower ptomms on the basis of : common methodology throu'hout L
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Finall&, the present author is cbnductinﬁ an 'economic and institutional o .

~ analysis of the Work Experience and Carcer Exploration Program (WECEP).

\

while a final report incorporating the experlenoe of the 1972 class as well is due
1 in the Fall of 1972. —_

1

. whether to expand or contract the program, depending on what the calculsted = -
-numbers indicate. However, the calculated rate of return or net present value .
does not tell you how much to expand or contract the program. First, the -

- alternativer

WECEP is designed to provide occupational training and career exploration
opportunities to dissdvantaged, handicapped or otherwise alienated 14 and 15
year old high school youth in an effort to reduce the dropout rate.

This benefit study is nationwide in scope anc will rely for its data mainly. :

onh records which are collected at the WECEP rites O the experimental group
-and a preselected sample of controls.

Preliminary analysis of the 1971 class is scheduled for the Spring of 1972

\

Other Data Sources. For the energetic peuon, ,both the data from the

' Coeman Report and Project TALENT remain to be properly exploited. . - -
‘ Finally, and perhaps most importantly, the 1970 Decénnial Census has a

section on vocational education based on a five percent umple. These data are
currently coded and await proper analym

CAs

Thc I"utule of lenefit-Cont Altllyﬁ in Vocnlond Education

- The: future of ‘benefit-cost: analysis depends in part on what the present

state of the art offers. So; the question is, what does the typical benefit-cost

_ study iow offer? As sugested above, the study will typically show only that a

‘program appears to pay or does not. (See Barth, 1971, Ill, on which the
“discussion of the pext few paragraphs is largely based.) 'l'he next judgment is

benefits or costs or both will often be assumed constant over the relevant range
. of output and for all future periods. But, in the real. world, this is an unlikely
situation. With a failure to use nonlinear total cost or benefit functions and a
genesal lack of estimating such-things as aveiage cost functions, one has no ides
whether one is operating in a range of increasing or decreasing returns or costs or

what the optimal scale -of operation may be. One simply can’t tell how far to .

expand or contract, and knowled.e of the future stream of costs and benefits
does not ¢xist:

Second, if one expands or contracts a prognm on the basih of the
" benefit-cost analysis, it is not clear what one gives up in-order to expand the

. "program or what will replace the program in the event that its kvel of fundingis-

cut. Pressnt benefit-cost studies.do not address themselves to these issues, but it

- is clear that the broader the expanse of alternatives one ‘considers as substitute |

. programs, the less relevant any given eﬂ‘iciency comparison becomes, since the -
program objectives ané outputs begin to diffex ‘widely, Benefit-cost studies as yet

_.have not even extensively evalusted diﬂ'erent productron techmquel for the - |

_same type of output and program.

Finally, most of the studies have not even mlculated margiml coits and .

- ‘benefits so they exhibit a fundamental rnabrltty 0 aid in malting choices nmong
R _




. Wlth such fundamental problems one may nghtly ask why bothep with
St © benefit-cost analysis at all? Yet, in spite of the above defects, benefit-coet
) . analysis should ‘and will continue to be done since it interjects a rational,
- systematic analysis into an area where judgment and impiessionistic: analysls
-~ formerly operated with little contamination from orderly economic analysis or a

clear-cut apec_nfnc:.'ion of program objecttves, outputs and evaluation

methodology
" However, we are clearly not yet at the stage where beneﬁt cost analysis

-«x ' can be widely adopted. and automatically integrated into the very fabric of -

decision-making at the federal or state educational level much less at the school
district level. For. the present, too mar; methodological isspes remain to be

.. —_— refihed, leaving the estimated measures of benefit toc crude. Also, at present it
.o ' . would simply be too expensive to continuously generate data good enough fo .

- - *_be'used in the resource allocation process on all specific local programs, even if

“(which they do not). For the time being, therefore, we may expect to see only a

o _ _' ,",\%ntmumon of ex post anaiyses of specific programs or activities for very

L . © T “special purposeTlﬁmjndgment t will bé some time even before extensive use
R of the type of methodological approach in the-Operation Research, Inc. - Office
- of Economic Opportunity’s study of four manpower programs—is—widely
I adopted. The cost of such types of comparative cvaluations, usually several

‘ mnllions ,5eems an effective deterrent to their wndespread adoption at present

- economic considerations had a weight of unity in the decision-making process -

v
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